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PREFACE. 


In 1871 Colonel J.H.B. Hallen, Inspector-General of the Indian Civil 
Veterinary Department, produced a ‘Manual of the more deadly forms of 
cattle diseases in India’. This was revised by him in 1883 and again by G. K. 
Walker in 1903. The book was rewritten in 1915 by G. K. Walker under the 
title “Some diseases of cattle in India’, and revised in 1927 by J. T. Edwards. 
All these books were designed for stock owners and were therefore written in 
semi-popular language. {n 1910, Army Headquarters, India, produced a ‘Hand- 
book on contagious and infectious diseases in animals’, mainly for the use of 
veterinary officers, and this has been thrice revised, the last in 1942.° The 
present Outline is a technical treatise and is a new departure in that 
it is intended for students, for veterinary assistant surgeons, and indeed for all 
those whose duty it is to combat disease outbreaks under field conditions in India. 
Much emphasis is laid on diagnosis and prevention. We trust the book may 
also be of service to the research worker who is called upon to produce order 
out of chaos. The aim has been to give practical information in a strictly 
concise manner and in as up-to-date form as possible; hence lengthy discussion, 
detail judged irrelevant and references have been omitted. Few _ illustrations 
have been permitted. ‘There is at least one other limitation, viz., that details 
of laboratory practice have usually been excluded. Conditions which have not 
so far been recognised or which are of minor importance in this country are 
mostly given in small print. = 

The work consists of eight Sections dealing with diseases due to bacteria, 
higher fungi, filterable viruses, diseases due to nutritional factors, and some 
diseases whose origin is uncertain or unknown. One section is devoted to veteri- 
nary zoology, and in this some systematic description is necessarily included. 
There is one section dealing with miscellaneous subjects, and finally a series of 
appendices containing practical instruction and a set of mathematical tables. — 
In order to avoid duplication with other manuals published or in preparation, 
more purely animal husbandry subjects have been omitted. 


The Outline has been compiled by joint effort of the staff of this Institute, 
who have given unsparingly of their time and thought to the venture. Attached 
officers working on schemes of the Imperial Council of Agricultural Research 
have also contributed. Much of the early writing and administrative work 
connected with the book were carried out by Mr. J. F. Shirlaw, while the 
important task of revision has been done by members deemed most fitted for it. 
Upon me has fallen the task of General Editor. Particular mention , is to be 
made of my colleagues, Mr. Mohammad Abdussalam and Dr. H. D. Srivastava. 
The former has given valuable assistance from his store of knowledge, while the 
latter accepted the responsibility of compiling the index and_ has assisted with 
proof-reading. Hadit not been for paper and printing difficulties the work 
would have been published much earlier. In a comprehensive book of this des- 
cription points for criticism may be readily apparent. We can only say that, while 
every effort has been made to ensure accuracy, comments favourable or other- 
wise, will be warmly welcomed for consideration if further editions are called for, 


F, GC. MINETT, a 
Imperial Veterinary 
Research Institute, 
Mukteswar, May 1946. 


Pakistan Animal Husbandry Researe! 
Institute, Peshawar ana Comilaa-. 
June, 1949. 


Owing to partition of the country it has proved impossible to publish the 
Outline in the exact form originally intended. In order to avoid further 
de’ay the Government of Pakistan has therefore undertaken to print a limited 
number of copies without illustrations, and the opportunity has been taken to 


make some small revisions of the text. 
F. CG. MINETT. 


Karachi, 
May 10, 1949. 
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organs will be deeply congested. Horses show gelatinous oedema about the 
throat and a similar condition is found in pigs and dogs. The symptoms in horses 
are usually those of acute colic. , 


Controu. (i) Hygienic measures. Steps must be taken for the proper disposal 
of anthrax carcases and any material such as earth contaminated by them, 
preferably by deep burial close to the place where they lie. Before the carcase 
is covered, the skin should be slashed to render it valueless. Proper disposal 
of the carcase prevents it being a source of further infection. The premises 
should be supervised for a few days to detect further cases ; at this time watch 
should be kept for ailing animals and temperatures should be freely recorded 
Protective serum should be available in case it is required. If the animal has 
died in a shed, all practicable steps should be taken to disinfect the surroundings 
after litter dung and uneaten fodder have been removed for burning. Finally, 
the possibilities of human infection should not be forgotten. 


(ii) Immunisation. Passive protection with anthrax serum is commonly recom- 
mended for ailing animals on premises where an animal has died of anthrax. 
Too much reliance, however, should not be put on serum ; large doses are always 
required, while in horses homologous serum is preferable in order to obviate 
the chance of anaphylactic shock. Serum can also be used on aul contact animals 
as soon as a case has been diagnosed. 


Active immunisation is more satisfactory. It is practised to best advantage 
on premises where the disease breaks out more or less regularly every year. In 
such cases the vaccine should be injected annually a month or two before the 
monsoon. ‘The vaccine consists of a suspension of living spores prepared from 
a strain of reduced virulence. The vaccination of goats in particular requires 
special precaution, and it may be wise to try the vaccine on say a dozen goats 
in the first place, to ensure that it is safe before proceeding to vaccinate large 
numbers. If possible, a similar procedure is recommended for sheep. 


E. $. 
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DISEASES pus to ORGANISMS oF THE 
CLOSTRIDIUM. GROUP. 


Clostridia are anaerobes, widely distributed in nature, their main habitat 
being the soil. Some of them are commonly found in the intestine of man and 
animals, and they are also present as putrefying organisms in decaying vege- 
table and animal matter. (Cl. chauvoei has a more limited distribution, being 
associated with soil contaminated by carcases of animals dead of this infection, 
while Cl. botulinum is a strict soil organism. All members of the group form re- 
sistant spores, hence can survive for long periods in earth. Several species cause 
well-recognized diseases in man and animals. 


Most species of clostridia are morphologically alike and the spore usually dis: 
tends the organism. Cl. welchii, however, is encapsuled in exudates. Most 
of the pathogenic species form soluble toxins and some of these are 
highly potent. Thus, a dose of tetanus toxin as small as 0.00,001 c.c. is lethal 
to a mouse. These toxins in the liquid state are unstable and easily destroyed 
by heat. Many of them are complex and contain several toxic fractions, for 
which specific neutralizing antitoxins can be prepared. Hence, many diseases 
caused by these anaerobes are true intoxications and the pathogenicity of 
the organism depends almost entirely on the toxin produced. For example, 
Cl. tetant multiplies locally without wide invasion of the tissues, Cl. botulinum is 
not a tissue parasite but produces a toxin by multiplication in food- stuffs, which 
on ingestion cause botulism. Cl. welchit and Cl. chauvoei are distributed through- 
out the body in the final stages of the infection. 
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Little is known of clostridial diseases of animals in Indo-Pakistan especially in the 
case of small ruminants, but as such diseases are found in every country where 
animal husbandry is practised, one may assume that indo-pakistan herds are 
equally prone to attack. 


Cl. welchii is a relatively large organism and varies considerably in length. At least 
five different toxins are elaborated by the organism and each is neutralized by a 
specific antitoxin. The type lesion experimentally produced by inoculating fully 
toxic cultures is an intense oedema of muscle, which is pale pink in colour, 
with much gas formation and a slightly blood-stained exudate. Four types of 
Cl. welchii are known, these sharing the five toxic fractions, differentiation being 
based on toxin-antitoxin reactions. The types are defined according to the 
fractions produced, thus, type A forms one fraction, type B all five, type C four, 
and type D two. Gangrenous wound infection of animals due to Cl. welchit is 
rare, but a number of acute toxaemic diseases of animals caused by Cl. welchit 
are known (Table I). 


SACLE. 


Diseases of animals due to Cl. welchit group. 


| Toxins. 
— -———- ———— - Diseases caused. 
Organism. = 
a B Y 6 eo ot 
Cl. welchii, ie + “ _ ~ - Gangrenous wound in- 
type A. fections. 
Losses following lamb- 
ing and calving. 
Entero-toxaemic jaun- 
| dice of sheep and 
: cattle. 
Mammary gas gangrene 
/ Of ewes and cows, 
| Entero-toxaemia in 
| young suckling calves. 
pesmi ames scemenssintarnnes, eerviivbabtaciinas || sidaaenieas) semester || apkereacnany aceeeseems, | beanenes uel) Seecewees seecans ee | Lees 
Cl. welchit, ts + | + ate 5 | + ‘Lamb dysentery.’ 
type B. (Syn. B. agni aoe 
Cl. welchii, . Be +. + a =. = ‘Struck’ in adult sheep, 
type G. (Syn. B. | and entero-toxaemia 
paludis). | in lambs. 
ae prea Paes einen | tin amen | SRN ees PSO eee | ae ere 
Cl. welchii, am + - a -~ | + Infectious’ entero-toxae 
type D. (Syn. B. | mia. ‘Pulpy kidney 
ovitoxicus). Se disease’. 
! 


Cl. septicum is highly pathogenic to guinea-pigs, producing liquefactive nec- 
rosis, much gas formation and a deeply blood-stained oedema. Apart from other 
morphological characters, an important criterion for differentiation is the for- 
mation of long jointed filaments on the peritoneal surface of the liver of guinea- 
pigs. Cl. septicum produces a simple toxin in tissues and cultures. Table II gives 


a list of animal diseases caused by this and another clostridium. 
‘Malignant oedema’ is the name used for a spreading infection of the tissues 
which may follow parturition or such operations as shearing, docking, cas- 


tration, The ‘blackquarter’ lesion in the muscles of animals attacked by Cl. 
septicum differs somewhat from the true blackquarter lesion due to Cl, chauvoei 
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in that it is more moist, contains less gas and is therefore less crepitant, and is” 
not so black in th: centre. This is not, however, an absolute criterion, while 
mixed infections with both organisms are not uncommon. 


Cl. oedematiens produces a potent simple toxin in tissues and cultures. The 
type lesion is a softening and reddening of the muscles, little gas formation 
and aclear amber-coloured gelatinous exudate. ‘Swelled head’or ‘big-head’ of 
ram3 is simply a local infection of the head induced by fighting. 


‘TABLE II: 
Organism. In sheep. In cattle. In horses and swine. _ 
Braxy. Malignant oedema. 
Grass-ill. 
Cl. septicum. Blackquarter. ‘Clinical’ blackquarter. Malignant oedema. 
Malignant 
oedema. 


crmNrecreraRNes: cmemernesroeerirrmeee | meee TEFEN OE RYU ESE woncieee | ee ES SEES STS 


‘Black disease’. 
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Cl. oedematiens. ‘Swelled head’, 


Five types of Cl. botulinum are described, these being distinguished by difierences 
in their toxins, though there is some overlapping. Thus types C and E are pro- 


bably identical and types D and E closely related. The conditions set up are 
tabulated. 


Tasie III. 


Cl. botulinum infections. 


Type. Disease. 
A and] Dae ee ‘Food-poisoning in man and aie RNS eas 
C Ber ees Boriematoxte paralysis) in sheep, horses and cattle aapAteeate) | 
Cw. aa Pos Tetipececr ccna ey sae SS: 
Western duck disease. 
Ce ee Borage poinine oe cartes ARR Ow ont SNe 
D ak ais Psinsiekte Ae cattle in S. Areas oS 


ee ... | Botulism in equines in S, Africa. 
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LAMB DYSENTERY. 

This is a contagious enteritis of lambs during the first two wecks of life. The disease occurs 
in many parts of Gt. Britain and in various other countries but has not so far been recorded in 
Indo-Pakistan. Infection usually takes place by ingestion within the first few days of post-natal 
life. The first few cases in an outbreak are usually mild but the organism rapidly increases in 
virulence by passage. Ewes may act as carriers. 


_ Symptoms usually depend on the severity of the attack, the course being from a few hours to 
several days. The lamb is dull and refuses to suck, the abdominal wall is tense and painful. There 
is diarrhoea, the faeces, yellow at first, become chocolate-coloured or even wholly composed of 
blood. ‘lhe lambs usually die. 
Lesions. Acute haemorrhagic enteritis with ulceration, or minute necrotic foci surrounded 
by intensely haemorrhagic zones. The intestinal contents contain much blood. 


Diacnosis. Deaths in young lambs with such lesions are practically diagnostic. The diagnosis 
can be confirmed by inoculating the diluted and filtered intestinal contents from a suspected case 
intravenously into unprotected mice and into mice protected with lamb dysentery antitoxin. The 
toxin is usually in maximal concentration in the ileum. The organism does not asa rule invade 
the tissues. 


PREVENTION. Pregnant sheep may be vaccinated with formalinized whole-culture vaccine, the 
antitoxins so formed being transferred to the lamb in the colostrum. Lambs may also be protected 
shortly after birth by a homologous antiserum or antitoxin in suitable dosage. 


‘STRIKE’ 


This rapidly fatal disease of adult sheep, caused by Cl. welchii type C, has been reported in 
England. It occurs during winter and spring, when grazing is scanty, and is characterised by 
protound toxaemia with enteritis and peritonitis. Under conditions not clearly understood, the 
organisms rapidly proliferate in the intestine and form large amounts of toxin. 


Lesions consist of acute inflammation and necrosis of the small intestine, occasionally with 
ulceration, and of acute peritonitis with haemorrhage. The peritoneal cavity contains turbid 
exudate. The organs show the usual changes of toxaemia. In animals dead some time, the 
muscular tissues may show gas gangrene, due to invasion of the skeletal muscles. 


Diacnosis. As with all suspected clostridial diseases, perfectly fresh carcases should be examin- 
ed, the animal preferably being killed when moribund. Cl. welchii frequently invades the tissues 
at the base of the ulcers so that histological examination may be useful. A definite diagnosis can 
only be established by demonstrating the specific toxin in the intestinal or peritoneal contents. 


ENTERO-TOXAEMIA. 


This disease of sheep, due to Cl. welchti type D, occurs in Australia and England, and is similar 
in its main characters to ‘strike’. In England, the disease also affects lambs and clinically may be 
like lamb dysentery. The disease is closely associated with quickly growing lush pastures, and 
_over-eating is said to be a factor inducing sudden propagation of Cl. welchii in the intestine. 
The best- nourished sheep are the most frequent victims. In lambs, given large milk feeds, the 
casein is said to ‘neutralize’ the acid of the abomasum so creating conditions favourable for growth 
of Cl. welchit. 

Symptoms and Lesions. ‘The course is usually so rapid that sheep are found comatose or dead. 
There are patches of enteritis, epicardial and endvcardial haemorrhages and pericardial exud- 
ation. If post-mortem is delayed the kidneys become pulpy. 


Diacnosis. A definite diagnosis depends on the demonstration of specific toxin in the intestinal 
contents, the toxin being concentrated in the jejunum. 


PREVENTION. Against ‘strike’ and entero-toxaemia, a formalinized vaccine is efficacious. 


PULPY KIDNEY DISEASE, 

This peracute disease of young lambs, due to Cl. welchii type D, is found in Australia and 
England. Losses average 4 per cent. in the spring months. Sudden weather changes and a high 
protein diet predispose to the disease which is a pure intoxication, Lambs in high condition are 
particularly susceptible. The factor underlying invasion of the intestinal tract is said to be 
disturbed alimentary function. The course of the disease is often as short as four hours. 


Lestons. Usual features are congestion of the abdominal viscera, particularly of the small 
intestine, enlarged mesenteric glands, epicardial and endocardial haemorrhages, and massive 
necrosis with mottling and softening of the kidney cortex. After death, these changes are obscured 
by rapid discolouration of the carcase, while the kidneys become a pulpy mass. 


Diacnosis. The history of the disease and the specific lesions are characteristic, Confirmation 
is as usual by typing the specific toxin from the intestinal contents. 


Panvention. Ewes may be vaccinated as in lamb dysentery. 


BRAXY. 


Mainly confined to N. W. Europe and associated with hilly tracts. Recently, cases considered 
to be braxy have been recorded in Madras. Sheep become infected during the first year of life, 
when they are moved to low-lying pastures during the autumn and winter. Up to one-third of 
the flock may be affected. It is a peracute intoxication due to absorption of Cl. septicum toxins 
from the alimentary tract. The disease appears without any previous injury, but accessory 
factors are necessary for its establishment. ‘Thus exposure to cold and inhibition of peristalsis 
appear to be two main factors, while the eating of frosted grass and roots in the early morning is 
particularly dangerous, due to an effect on the gastric mucosa. 


Symproms and Lesions. Symptoms may appear about twelve hours after the sheep has filled 
its rumen with frosted grass. The average course of the disease is four hours, and sheep are 
usually found moribund or dead. In sheep surviving for 24 hours, there is tympanites and 
abdominal pain, rapidly followed by prostration and coma. In addition, frothy salivation, 
cyanosis of the mucous membranes and diarrhoea are sometimes noticed. 


Putrefaction is rapid and specific lesions may be missed, unless moribund animals are destroyed 
for immediate examination. One may then see one or two areas of plum-coloured discolouration 
measuring up to 3 inches, in the abomasal wall, usually in the part lying against the rumen 
The abomasum is intensely inflamed and its folds engorged with exudate. The duodenum is 
similarly inflamed, but the rest of the small intestine much less so. There is some turbid peri- 
toneal exudate. The internal organs show the changes usual in acute toxaemia. 


Diacnosis. ‘The lesions are diagnostic when considered in association with the accessory factors 
mentioned. Bacilli may be demonstrated in the stomach wall and serous effusions. 


PREVENTION. Formalinized whole-culture vaccines are satisfactory. 


e GRASS-ILL. 


This is a form of braxy in young lambs, sometimes seen when they are first put to grass. Over- 
eating of young grass appears to be an exciting cause, and the best lambs usually fall victims. The 
disease is peracute, and the animals are found dead. One may then see haemorrhagic peritonitis, 
haemorrhages in the organs and under the skin. 


“BLACK DISEASE” 


This is a ‘braxy-like’ disease, occurring in sheep of all ages and breeds, but usually in animals in 
good condition. The factor necessary for the establishment of infection is the presence of liver- 
flukes, young forms,of the parasite in their migration causing areas of necrosis in which 
Cl. oedematiens 1s enabled to propagate and produce toxins. It has been shown that many sheep 
grazing on pastures infected with the organism harbour spores in the liver. . 


Symptoms, ETc. The disease runs a rapid course with indefinite symptoms, the animals being 
found comatose or dead. In order to see the lesions, freshly-killed animals must be examined, 
as putrefaction is extremely rapid. One finds in the liver a few rounded necrotic foci, up toan 
inch in diameter, yellowish-white in colour and surrounded by a wide zone of congestion. The 
organisms can be seen in sections of the necrotic areas, especially at their margins. The gastro- 
intestinal tract and kidneys are slightly congested. An amber-coloured exudate is commonly 
present in the peritoneal and pericardial cavities. 


Diacnosis. Sudden deaths in sheep with the lesions described are practically diagnostic. 
Gl. ozdematiens may be isolated in cultures from the liver, but the examination of films is of less 
value. 

PREVENTION. Control of liver-flukes is the first stey. Formalinized whole-culture vaccines are 
efficacious. 


LIMBERNECK. 


The main feature is incoordination and paralysis of the neck muscles, so that the head droops 
between the legs. Most of the birds become prostrate and die. Infection may be got from eating 
contaminated vegetables or blow-fly maggots. The only precise method of diagnosis is the 
demonstration of specific toxins in the crop and intestine. 


WESTERN DUCK DISEASE. 


This affection is associated with periods of drought, when toxins of Cl. botulinum are liable to 
form in drying and decomposing vegetation. The organism may be isolated from the liver and the 
toxin from the carcases of affected birds. 


FORAGE POISONING. 
(Syns. Bulbar Paralysis, Spinal Paralysis.) 


It seems that horses are not particularly susceptible to botulinus toxin, but outbreaks through 
ingestion of contaminated fodders have been reported from various countries. Silage, especially 
oat silage, is more dangerous than other fodders, The disease has also been caused by hay 
containing the carcases of rate dead of botulism. In acute cases there is often obstinate impaction 
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of large colon, and symptoms are colic, dyspnoea, unconsciousness, and death in a few hours. In 
less acute cases, surviving for some days, there is salivation, difficulty in mastication, paralysis of 
the throat muscles and of the tongue which usually hangs from the mouth, and some respiratory 
distress. There is muscular weakness but no general paresis. The duration of the disease and 
symptoms depend on the quantity of toxin ingested. Some animals recover. Diagnosis is difficult. 
Bacteriological examination of suspected fodders is inconclusive. The only certain method is to 
demonstrate toxin in the intestine in concentration sufficient to account for symptoms. Forage- 
poisoning of this type has been infrequently recorded in cattle. 


LAMSIEKTE. 

(Syn. Bulbar Paralysis.) 

This is liable to occur in dry seasons in areas where there is lack of phosphorus in the soil and 
pasture; the disease is therefore a complication of aphosphorosis (see p. 123). 


The symptoms and severity depend on the amount of toxin ingested, Classic symptoms 
are severe muscular weakness, paralysis of the locomotar system, sometimes of the jaws, tongue 
and larynx with inability to swallow. Salivation is usually prominent. Severely affected animals 
become comatose and die in a few hours. 

Diacnosis depends on the symptoms and above-mentioned associations, 


Preventionis effected by assuring an adequate intake of phosphorus. 
BLACKQUARTER. 


Though the disease is believed to be widely distributed in Indo-Pakistan, actual 
outbreaks tend to be restricted to certain localities and in these the 
infection is liable to flare up periodically, especially during the rainy season. 
Animals in good condition and aged six months to three years are chiefly affected. 
The disease is essentially one of low-lying and _ badly-drained pasture lands. 
Pastures and water supplies become contaminated from the carcases of animals 
dying of blackquarter, spores liberated from carcases being capable of long 
survival. Infection is rarely acquired from cultivated soils. 


AgTIoLoGy. Cattle probably contract the disease by ingestion but the 
exact mechanism is uncertain. The incubation period is said to be two 
to five days. Strains of Cl. chauvoei from sheep differ from those of cattle in 
certain respects, so that the disease rarely spreads from one species to the 
other. Blackquarter in sheep usually results from wound infections e.g., shearing, 
docking, castration. 


SyMPTOMs in normal cases in cattle are high fever, with a hot tense painful 
swelling of varying size, situated usually in a fore or hind quarter. Occasional- 
ly, the swelling may affect the muscles of the neck back or loins. In rare cases 
there may be no visible swelling but certain internal muscles may be involved. 
Before death, which occurs invariably within about 48 hours, the swelling 
becomes cold painless and crepitant, and the overlying skin necrotic and parch- 
ment-like. In many cases, the animal is found dead and the general 
appearance of the carcase may raise a suspicion of anthrax. 


The LESION is essentially a ‘gas gangrene’ of muscle tissue. It cuts like a 
rubber sponge, and a dirty blood-stained fluid, rich in gas bubbles, exudes 
from the cut surface. A copious exudate of this kind also distends the sub- 
cutaneous tissue. The muscle is deep-red to black in colour and contains 
numerous gas pockets. Towards the centre the muscle is peculiarly dry and. may 
have a characteristic odour of rancid butter. The adjacent lymph glands are 
haemorrhagic, and there is blood-stained exudate in the serous cavities. The 
internal organs show acute congestion. 

Dracnosis depends on the clinical history and appearance of the local lesion. 
A film prepared from this and stained by dilute fuchsin will show typical 
clostridia and spores. Microscopical methods alone are insufficient to deter- 
mine the infection as due to Cl. chauvoet. Although most cases of blackquarter 
in cattle are due to this organism, related organisms may be responsible for a 
clinically similar disease, and this is especially so in sheep. Or, the infection 
may be of mixed type. For a precise diagnosis, thin slices of affected muscles, 
air-dried on a clean slide, may be sent to the laboratory. 


8 


Prevention. If affected animals that are still living happen to be seen, 
they should be isolated. Carcases should not be skinned, but should be cre- 
mated whole or deeply buried in lime. ‘The ground six feet around the carcase 
should be dug up, mixed with lime and put in the grave. Ifthe disease has 
occurred in buildings, the same precautions must he observed as for anthrax. 
Heavily-infected pastures on which the disease appears annually should be put 
under crop. Pastures should be well-drained. Regular temperature-recording 
of in-contacts should be practised for 14 days, so that fresh infections may be 
immediately isolated. 


The necessity for an accurate bacteriological diagnosis is emphasised by the 
fact that vaccines prepared from Cl. chauvoet will only protect against this organism 
and not against related or mixed infections. The vaccine formerly used con- 
sisted of blackquarter muscle which had been dried powdered and heated. At 
present, formalinized whole-cultures are used and are to be preferred. These 
give a strong immunity for at least 18 months. In enzootic areas vaccination 
every two years is recommended. In outbreaks it has been the practice in 
Indo-Pakistan to give an immune serum to all animals exposed to the risk of 
infection, but its efficacy is doubtful. 


TETANUS. 


Tetanus is much more common in the tropics than in temperate zones. 
Horses are highly susceptible, cattle sheep and goats less so, and dogs for prac- 
tical purposes are resistant. 


Cl. tetani is frequently found in the intestine of horses and cattle, while farm- 
land, stables and street dust may harbour the virulent spores for long periods. 
The direct cause of the disease is infection of wounds with these spores. Punc- 
tured wounds, e.g., picked-up nail in the horse, are specially liable to infection, 
as anaerobic conditions favourable to spore germination are thus provided. 
Similarly, wounds accompanied by haemorrhage and necrosis or which are 
infected by other organisms favour rapid growth of the organism. Such wounds 
as those following castration or docking 1 in horses and lambs are liable to be 
followed by tetanus, while infection in lambs and foals by the umbilicus is also 
known. The contamination of any wound by earth, stable litter, etc., is dangerous, 
in part because the presence of such materials in the wound creates conditions 
of oxygen tension suitable for spore germination. It follows therefore that 
the mere introduction of spores into a. wound may not suffice to set up tetanus. 
In such cases, when the wound heals, the spores are taken up by phagocytes, 
but the prolonged viability of the spores in tissues has been known to set up 
tetanus later, if: secondary factors become favourable. Once _ infection is 
established, the spores germinate and the toxin produced is absorbed by the nerve 
endings and eventually reaches the central nervous system. The period of 
incubation varies from a few days to two or three weeks depending on the 
intensity of toxin production and the site of the wound. 


The term ‘idionathic tetanus’ is applied to cases in which no external wound 
can be found. The failure to find a wound does not of course rule out the 


presence of small abrasions or of superficial wounds which have long since 
healed. | 


Symptoms. Early signs of tetanus in the horse are protrusion of the membrana 
nictitans, spasmodic erection of the ear muscles and general excitability, soon 
followed by spasm of the facial muscles with difficulty in mastication and degluti- 
tion. Trismus of the jaw muscles (lockjaw) rapidly develops and the mouth can 
then be opened with difficulty. The nostrils are widely dilated, the commissures 
of the mouth retracted and the eyes anxious and staring. The affected animal 
shows general muscular rigidity, the tail is elevated, there is increased sweating, 
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and retention of urine and faeces. The temperature is usually normal but> 


frequently rises just before death. Death is due to asphyxia, from paralysis 
of the respiratory muscles. 


In ruminants, symptoms are similar but less severe, and tympanites is 
frequent. 


Diacnosis is based on the symptoms and the history of a previous trauma, 
and in all suspicious cases this must be looked for. The disease may pos- 
sibly be confused with encephalo-myelitis, rabies or strychnine poisoning. 
Post-mortem features are of little value in diagnosis. 


ConTROL. (i) Prevention. Care is required in the treatment of wounds, 
especially in horses and especially with punctured wounds and those con- 
taining much blood-clot and necrotic tissue. The wound should be well 
opened up and cleared of old blood-clot and dead tissue, and then freely 
disinfected. Iodine and chlorine disinfectants are specially indicated. 


An appropriate dose of a reputable brand of tetanus antitoxin should be 
given to horses with punctured wounds, especially of the feet, and in all cases 
of contused and lacerated wounds, whatever their position. The horse requires 
not less than 12,500 units and this may be. repeated ten days later. In enzootic 
areas, it is a wise routine to give antitoxin after operations and after cases 
of difficult foaling. Horses and other animals may be actively immunised with 
toxoid prepared by treating the toxin with formalin. Two doses of alum- 
precipitated toxoid at interval of one to three months give a good immunity, 
which lasts for at least a year after the second injection. 


(i1) Curative. ‘Treatment of early cases may be attempted with drugs intended 
to reduce muscular spasm. Subcut. injections of a sterile saturated solution 
of MgSO4 in doses of-14-0z. of the solution twice daily for ten days and once 
daily for a further period of ten days have sometimes given satisfactory results. 
Improvement may be noted about the fourth or fifth day. Such treatment should 
be accompanied by attention to food and avoidance of constipation, and the 
animal should be kept in a dark quiet place. Liquid draughts are contra- 
indicated. 

Ah es ar? 


Ma.RiyeD: 


DISEASES put to STREPTOCOCCI anp STAPHYLOCOCCI. 


A. STREPTOCOCCI. 
STREPTOCOCCUS MASTITIS of BOVINES. 


This disease is of great economic importance to the dairying industry. The 
incidence increases with age, being most common in cows over five years, hence 
cows at the peak of their milk production are the chief victims. In many cases 
there is permanent and progressive destruction of the udder, so that the animal’s 
market value is considerably depreciated. Since a steady level of milk pro- 
duction has to be maintained, such cows have to be replaced or fresh ones added, 
which means an inevitable increase in, overhead costs. It has been shown 
that in infected herds the milk yield is decreased by as much as 10-20 per cent., 
a loss which in the aggregate is enormous. There is also a coincident deteriora- 
tion in milk quality, there being a deficiency in butterfat and sugar and an 
increased salt content. These other changes also cause difficulties in the 
manufacture of cheese. 


From the point of view of public health, there is ample evidence to show that, 
although the streptococci ordinarily associated with mastitis are not harmful 
to man, asmall number of epidemics of scarlet fever and sore throat originate 
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from the milk of cows whose udders have been infected from the milker with 
common streptococci from human beings. Fortunately, however, such strains 
do not appear to propagate in milk maintained under normal conditions of storage 
and this lessens the danger of the disease becoming widespread. 


In Indo-Pakistan, although few figures for incidence are available, it is known 
that streptococcus mastitis exists both in cows and buffaloes. In countries like 
England where there is intensive milk production, an average of not less than 30 
per cent. of cows show infection, extreme figures being about 10 and 8o per cent. 
On an analysis of 113 unselected and clinically obvious cases of mastitis in 
England, 82 were due to streptococci, 21 to C. pyogenes, six to staphylococci, 
three to coliform bacilli and one to F. necrophorus. 


The streptococci causing mastitis in dairy cattle have been classified in four 
main groups. Of these, the group known as Str. agalactiae is responsible for the 
very great majority of cases. Strains of this organism have been subdivided 
serologically, and it is a fact of some importance that in infected herds one 
serological type usually predominates. Ordinarily, infection is spread by the 
hands of the milker, but several important factors are believed to influence the 
incidence and spread of the disease in dairy herds. Heavy milking cows are said 
to be most susceptible. Cows are frequently attacked soon after calving. The 
disease is most prevalent in large herds. Rough handling of the udder at 
milking, overfilling through wrongly-spaced milking intervals or intentional 
‘overstocking’ and incomplete milking may predispose to infection. Sores on 
the teats due to milking or improper drying after milking, and especially severe 
injuries caused by. treads are of the greatest importance. 


Symptoms. Mastitis caused by Str. agalactiae is fundamentally an insidious 
and chronic disease, symptoms of active infection remaining in abeyance for long 
periods. Latent or subclinical infections are common, the organism and the 
udder being more or less in equilibrium. Some infected cows may never show 
more than slight symptoms, but the organism isolated from these cases does not 
differ from those from clinical cases. Although in some cases the organism 
after getting into the udder may fail to establish itself, most infected ‘animals 
sooner or later show obvious signs of infection. The inflammation is of mild 
type, at first affecting the milk cisterns and slowly spreading by the collecting 
ducts to the milk-secreting tissues. There is at the same time overgrowth 
of connective tissue, leading to diffuse or localised fibroid induration of the 
affected quarter which may be rendered functionless. General hea!th is un- 
disturbed, 


One or more of the four quarters may be affected, though there is often a ten- 
dency for only one or two quarters to be attacked (average two), the adjacent 
quarters remaining healthy. The reason for this apparent ‘immunity’ of certain 
quarters is not altogether understood, perhaps it is due to a varying efficiency 
of the sphincter. The milk of affected cows may show for a long time little visible 
alteration other than a few fine clots in the first streams drawn. Periodically, 
this quies<ent stage is liable to be interrupted by periods of acute inflammation in 
which the udder is intensely swollen hot and painful. The milk is then changed 
in appearance to a thin yellowish fluid containing large clots. In a few days, 
with appropriate treatment e.g., regular and frequent stripping, there is a return 
to ‘normal’. Some of the streptococci other than agalactiae, referred to above, 
cause a much more acute type of infection, often leading to rapid and complete 
destruction of the affected quarter. 


Dracnosis. A herd of cows ‘may be extensively infected without the actual 
extent of the disease being realised. A cursory examination of such a herd may 
indicate little amiss, but one may be sure that if a few clinical cases have been 
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encountered there will be a far greater number of latent cases and it is the pre- 


sence of such carrier animals that is at the root of the wholesale infection | 


commonly met with. Obviously, therefore, the detection of latent or carrier 
cases is of first importance in diagnosis, and effective control is only possible when 
infected animals are precisely located. 


There is no difficulty about the clinical or slowly progressive case once it 
has reached a stage where the udder is indurated. Diagnostic measures have 
thus to be concentrated on cases where signs of active infection are indefinite 
or absent. This means examining practically every cow in the herd and in fact 
the examination should be repeated several times at regular intervals in order 
to find the exact incidence. The overlooking of one or two latent cases may 
greatly reduce the value of control measures, since such cases often excrete vast 
numbers of streptococci in the milk. 


A general evaluation of incidence may be gained by relatively simple ‘in- 
direct’ methods, which however can only be. applied to the milk of separate 
teats. ‘There are a number of these tests, spoken of as ‘indirect’ because they 
are based on the reaction of the tissue to the causal organism. ‘Three of them are 
commonly used: (a) Dish test. A little fore milk is drawn into a flat dish with 
a blackened surface. The presence of fine clots strongly suggests infection. 
(b) Sediment test. The amount of sediment obtained by centrifuging at given 
speed and time the milk of normal cows does not exceed one part per thousand. 
This slight deposit is of whitish or greyish colour. An abnormal deposit, 
indicative of mastitis, is shown by its increased amount—up to perhaps 2.5 parts 
per thousand—and by change of colour to yellowish. This colour change may 
be apparent although the amount is increased only slightly or not at all. ‘The 
abnormal deposit consists of cells (mainly neutrophiles), casein and fat. (c) 
Chemical reaction test. Strips of ash-free filter paper impregnated with an 
indicator, brom-cresol-purple, are moistened with a few drops of milk and the 
reaction noted. A purple colouration on the paper indicates an alkaline reac- 
tion (PH 7.4) and is a sign of infection. .Normal milk gives a greyish tint 
(PH 6.7). The test should not be applied within six or seven days after calving 
nor when the cow is drying off, but when cows are in full lactation. | 


Such tests, either singly or in conjunction, will not be of great value for 
the exact determination of the extent of infection in a herd, though they are 
useful adjuncts if applied frequently, say twice a week. The main difficulty 
is that the reaction of the tissue to the parasite varies from time to time so that 
a negative result to any one test means little. One also meets with results which 
are hard to interpret, especially with the alkalinity test. 


Of ‘direct’ tests, which are intended to reveal the causal organism, there are 
the microscopical and the cultural examination of miik samples. The former 
when applied directly to centrifuge deposits, will only pick out about half 
the infected cows; recently it has been shown that the value of the method is 
increased to 70 or 80 per cent. if the examination is made with milk samples 
which have been incubated at 37°C. overnight. For more accurate diag- 
nosis, recourse must be made to cultural methods e.g., plating of deposits 
in ox-blood agar, by the use of which it is generally possible to single out in- 
fected cows at any stage of infection. At the first cultural examination, a mixed 
_udder sample from each cow can be examined. Occasionally, positive cultures 
may not be obtained from an infected animal (so-called ‘cultural latency’), 
hence it is advisable to repeat the examination at intervals until every infected 
cow is detected. Such critical cultural examinations can only be carried out 
in a properly equipped laboratory on cooled milk samples, taken not longer 
than the afternoon before, by workers with the necessary technical. experi- 
ence. ay FSG Pies Paes e 
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CONTROL AND TREATMENT. ‘The first step lies in eliminating predisposing 
factors and especially in protecting the cows’ teats against injury. For this, 
provision of suitable and adequate stall accommodation is required. It is also 
a good plan to wipe the teats dry with a cloth after milking. ‘lhe first essential, 
however, is an accurate diagonsis. Infected animals may then be segregated 
ani otherwise dealt with. As it will usually be impracticable to dispose 
of such animals immediately, they should be milked after the healthy stock. 
When the owner is co-operative, this simple expedient has proved of value in 
control. Animals of poor milking quality should, of course, be got rid of as soon 


‘as convenient. Animals with bad teatinjuries should immediately be isolated 


until healing is well under way. Freshly-bought cows must of course be tested. 
The gradual building-up of a separate heifer herd, clean at the outset, is another 
measure of great importance. ‘The occasional appearance of infection in 
first-calving heifers is said to be due tothe habit of female calves sucking one 
another. ‘lhis is immaterial if the milk on which they are being fed has been 
heat-treated (boiled or preferably pasteurised), and where possible this should be 
done. 

Within the past few years much attention has been paid to the possibility of 
sterilising infected udders by infusing chemical solutions up the teat canal. 
For this purpose, acriflavine is generally employed, dissolved in distilled water 
or boiled tap-water to a concentration of 1 in 10,000. The treatment may be 
applied to cows in milk or to dry cows. With the former, the infected quarters 
are completely milked out, the solution infused until the quarter is fairly tense 
——a pint orso of fluid being required—and after five minutes the chemical 
is then withdrawn. The treatmeit should be repeated a fortnight later. 
With dry quarters, the fluid may be allowed to remain for 24 hours. By this 
method, permanent cures have been reported in 60 or 70 per cent. of suitable 
cases. Advanced cases with much udder induration should not be treated, and 
in any case some quarters resist sterilization even on repeated infusion. 
Whatever measures of control are adopted, it should be remembered that ‘the 
disease does not arise sporadically and that fresh cases are due to errors in 
milking or to inadequate methods of diagnosis’. Vaccination in this disease is in- 
effectual, Infusions of penicillin are now proved to be very effective in strep. 
mastitis. . | 

. H bs ee oh 
STRANGLES. 

The disease is mainly one of young horses between six months and two years. 
Occasionally, older horses up to five years may be affected, though in this 
case the disease tends to be mild. In young horse stock, which are particularly 
susceptible, strangles is an acute, contagious disease responsible for considerable 
loss. Mules and donkeys have considerable natural resistance and are rarely . 


_ attacked severely. 


Itis generally stated that bad hygienic conditions such as faulty stable con- 


- struction, uncleanliness, overwork, and underfeeding are predisposing factors, 


but this statement is of little significance. ‘Thus, in army remount depots and 


. stud farms in Indo-Pakistan, young horse stock are kept under conditions which 
are in general favourable, yet strangles is rite and the annual losses from debility 


and permanent impairment are high. The mortality-rate at the remount 
depots averages about 5.0 per cent. As with other respiratory diseas€s, 


‘strangles spreads by direct contact as an air-borne, droplet infection, so that 
_ the ‘crowding’: factor in groups of young horses is an important one. Recently, 
“dt has been shown ‘that climatic conditions are an important predisposing 
“cause. A low minimum temperature, such as is likely to occur in winter in 
“the Punjab, is responsible for initiating outbreaks, perhaps by raising the 
<carricr-rate, and these outbreaks may then continue in spite of an improvement 


in the weather. 
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The cause of strangles is Streptococcus equi. Sometimes, however, other group 
C streptococci have been exclusively found, but an alleged causal virus of the 
filterable kind can be ruled out. From the lesions streptococci can be 
readily isqlated, provided the contents of early unopened abscesses is exa- 
_ mined. The disease can be experimentally reproduced in foals by insufflation 

of fresh nasal discharge from a recent clinical case, although similar experi- 
ments carried out with freshly-isolated cultures may cause only a localised sup- 
purative inflammation of the submaxillary lymph glands. A ‘diphasic’ fever 
curve, similar to that seen in canine distemper, is a feature of the disease, a 
preliminary rise of temperature occurring in the first 24—-48 hours of ill- 
ness, : 

Symptoms. Some young horses may show an abortive attack~-the atypical 
case—slight fever with signs of respiratory catarrh lasting a few days and 
the animal then recovering. Most affected animals, however, show a well- 
defined train of symptoms which cannot be mistaken. At first there is catarrh 
of the upper respiratory tract, with fever and cough and in a few days a copious 
bilateral purulent nasal discharge. Infection then spreads to the lymph 
glands of the head and neck, any of which may suppurate, while extension 
into the paranasal sinuses is not unusual. The submaxillary and pharyngeal 
lymph glands are commonly the first affected. Infection may also spread 
by way of the Eustachian tubes to the guttural pouches. Sooner or later 
abscesses rupture and there is general improvement in the animal’s condition, 
though convalescence is usually somewhat protracted. Not infrequently, a 
chronic suppurative condition of the paranasal sinuses or of the guttural pouch 
may require surgical measures. At any stage there may be a sudden exacer- 
bation due to complications, the most serious of which is pneumonia. ‘This is 
usually fatal, while‘in animals that survive, empyema is common. Occasionally, 
there is pyaemia, with symptoms of intermittent pyrexia and _ progressive 
debility. This malignant form of strangles is usually fatal, and abscesses are to 
be found in some of the internal organs. In certain cases infection may spread 
to the tendon sheaths or joints, particularly of the knee fetlock pastern or hock. 
One sequel leading to ultimate condemnation of an animal is ‘roaring’, while 
serious cardiac affections have been frequently recorded. 


Diacnosis. Cases of nasal catarrhin the absence of gland suppuration should 
~ also be regarded as affected with strangles, especially if they have been in contact 
- with typical cases or if such typical cases develop later in the bunch. 


ControL. While one attack usually conveys a serviceable immunity, attempts 
at artificial immunisation on a wide scale have been fruitless. There is reason 
to believe, however, that a vaccine recently prepared in Australia may give 
much better results. The principle of the method is to use six-hour i.e., 
very young cultures of the streptococcus killed for about twelve minutes 
at 56°C. At this early stage of growth the organism has a capsule on which 
the usefulness of the vaccine depends. This vaccine deserves an extended 
trial, 

Control by hygienic measures, which may in the future be combined with 
vaccination, consists of preventing as far as possible contact between the 
streptococcus and the young horse. When large collections of young horses 
have to be kept at one place, as in army remount depots the logical 
procédure is to divide them up into small units of say a dozen, with separate 
attendants. When strangles appears, mild cases may be removed for treatment 
to special paddocks and more severe cases to hospitals, where they can be pro- 
-perly nursed. Long convalescence is essential, with as much grazing as pos- 
sible and a gradual bringing into conditon. | 


As to treatment, the streptococcus is known to be sensitive to sulphanilamide 
under laboratory conditions. It has been found that this drug, if properly 
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used, will reduce the temperature and it also probably limits the extent of the 
suppuration (see appendix 7). Owing to the cost of treatment, there would 
have to be selection of cases eg., for young stock on stud farms . because they 
are valuable and cost of treatment is relatively less, for cases which are not 
running the normally mild course, and for very early cases. For instance, 
it would no doubt be advantageous to treat immediately all foals of a bunch 

in which one or two cases of strangles had appeared. 


PVCu 


JOINT-ILL of FOALS, 
(Syn. Navel-ill). 

The disease tends to become established in particular horse-breeding farms, 
appearing regularly every foaling season, though other farms seem to remain 
entirely free. Joint-ill is associated by some with reproductive disease in the 
mare, the latter acting as a carrier. In conformity with this, joint-ill may be re- 
garded as an ante-natal infection, so that the synonym ‘navel-ill’ is a misnomer. 
That the organisms do not usually enter by way of the umbilical vein is suggested 
by the fact that scrupulous attention immediately after birth to the nayel 
region does not appreciably lower the incidence of the disease. It is 
equally doubtful whether poor general hygiene is of much importance in pre- 
disposing to infection. ‘The organisms causing the disease are essentially tissue 
parasites and are incapable of survival as saprophytes from one foaling season to 
the next. Hence, the part played by stable litter and contaminated fodder is 
probably of little consequence. The term ‘joint-ill’ is also an unfortunate 
one, as it does not cover the various types of infection which may arise. 


The following organisms, usually in pure culture, are associated with joint-ill: 
haemolytic streptococci, Bact. equirulis, Bact. coli, S. abortus equi and C. pyogenes. 
Streptococci are responsible for at least 40 per cent. of cases. Broadly speaking, 
each. aetiological factor is responsible for a distinct disease with differing clinical 
and pathological features. There is, however, one feature in common. viz., 
a tendency towards septicaemia. 


SYMPTOMS. ‘Joint-ill’ is the first symptom and is seen in foals three to fifteen 
days old. Joints commonly affected are the knee and hock, infection spreading 
in metastatic fashion to other joints, especially those of the limbs. Teno-syno- 
vitis is frequent. Septicaemia is constant but of varying degree, depending 
mainly on the age of the foal. Animals attacked within a day or two of birth 
quickly become prostrate and die. Older foals tend to show a more protracted 
illness, which exceptionally may last for a few weeks, but they eventually die 

of pyosepticaemia, with pneumonia as a common sequel. 


_Lesions. In a very few cases, the umbilical vein shows signs of acute inflam- 
mation (omphalo-phlebitis). The vein is oedematous, contains blood clot and 
pus, while extension of infection to the liver is indicated by thrombosis of branches 
of the portal vein and frequently infarction. Such cases are generally peracute 
and the internal organs show the changes associated with septicaemia. A 
blood-stained exudate, usually abundant, is present in the pleural, peritoneal 
and occasionally pericardial sacs. The joints are much swollen and contain 
synovia in excess. The typical joint lesions are, however,:seen in less acute 
cases 1.€., in animals which survive for some little time. The swollen joints then 
contain a turbid fibrinous or purulent exudate, with necrosis and ulceration 
ofthecartilage. In addition to the septicaemic changes, a suppurative pneumonia 
is a common feature. . 


Diaenosis. The ieee can be readily diagnosed on clinical grounds and the 
causal organism isolated from the unopened lesions. 
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ControL. Streptococcus antisera in combination with vaccines have 
been widely employed, while disinfection and ligation of the umbilical vein at 
birth are genérally practised. It is doubtful if such measures are of value. It 
seems that more success is likely to be achieved, at least in those cases where 
streptococci are responsible, by very early dosing with proper amounts of 
sulphanilamide, bezinning say two or three days after birth (see appendix 7). This 
method is said to succeed in the similar streptococcus infection of young lambs, 
Since it is quite possible that foals become infected by the mouth during foaling 
from the mother’s genital passages, the detection of carrier mares by bacterio- 
logical methods may be suggested. These are matters however which do not 


co) 
appear to have been subjected to investigation, 
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REPRODUCTIVE DISEASE or EQUINES pbveE tro 
STREPTOCOCCI. 


Judging from the results of examining aborted foals, streptococci must be 
regarded as one of the causes of mare abortion (see also p. 24). The pre- 
mature births may occur so early that they pass unnoticed, or the foals may be 
born in a weakly state. Some believe that the infection is transmitted to mares 
at the time of parturition through the agency of infected hands, instruments 
or simple contamination with stable litter. Others believe that stallions acquire 
infection from carrier mares and transmit disease by coitus. On the other hand, 
on. the analogy of abortion in cows, infection by the mouth with contaminated 
discharges is likely to be a common method. In any case abortion, sterility 
and the birth of weakly or diseased foals indicate existence of the disease, Met- 
ritis is a common sequel (see p. 15}4). 

Lesions. In mares which have aborted, a proper examination of the genital 
tract by means of a speculum is desirable (see appendix 4). The cervix may then 
be found to be patent, swollen and ulcerated, and pus may even escape from the 
distended uterus on cervical dilatation indicating the existence of a metritis. 
In mares not recently aborted, the cervix may show only | slight congestion 
or ulceration an and absence of the cervical seal. In_ stallions, there may: be 
orchitis, etc. (see p. 153). sng 

Diacnosts. Bacteriological examination of the genital tract in mares has 
hitherto given rather unsatisfactory results, especially in more chronic  infec- 
tions. While there is evidence that streptococci sometimes cause sterility, 
their isolation is often difficult owing to the presence of other unimportant 
bacteria. The same is true in the case of stallions. The common practice of 
sending films and swabs of vaginal discharge from affected mares for laboratory 
diagnosis is of no value. 


ConTROL. In studs where there is known to be genital disorder, an 
endeavour might be made to _ separate mares and _ stallions. with. a 
bad history from those which have a satisfactory reproductive record. In 
addition to noting the previous behaviour of the animals, the veterinarian. may 
also examine the cervix of doubtful mares. Care will then be taken that only 
clean stallions and mares breed together, leaving those with a~ bad_ history 
to breed among themselves, if the owner desires. Animals with a bad breeding 
history will of course be eliminated as soon as possible. 


| At foaling, hygienic precautions should be taken to protect the mare against 
‘infection viz., by cleanliness of hands, etc., and by the use of special foaling 
boxes, in which she should be isolated until discharges have ceased. Sulphanil- 
amide has been suggested for treatment (see appendix 7). 
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B. STAPHYLOCOCCI. 


Staphylococci are very widely distributed organisms in nature, and are.common- 

ly present in air water and soil. In animals, they are met with on all 
surfaces .g., skin and respiratory tracts. Many varieties of staphylococcus 
are saprophytic, so that it is necessary to distinguish pathogenic and non- 
pathogenic types. The former are distinguished among other things by their 
antigenic structure and by the production of filtrable toxins and other subs- 
tances like leucocidins, some of which have a haemolytic necrotising and 
lethal action. Distinctions on the basis of pigment production during growth 
on artificial media are of doubtful significance. The pathogenic forms are 
somewhat resistant to heat, disinfectants and desiccation. 


Common disease conditions of animals due to staphylococci are described 
below. 


BOVINE MASTITIS. 


Staphylococci of more than one variety are common in the udders of cows 
but only that known as Staph. aureus is of pathogenic importance. It has long © 
been recognised that these organisms can produce a very acute and fatal mastitis 
with gangrenous changes in the udder, but this condition is comparatively 
uncommon. Itis now clear, however, that Staph. aureus is commonly responsible 
for a chronic form of mastitis which may clinically be indistinguishable and 
equally as common as that due to Str. agalactiae. Moreover, it is to be 
regarded as an infectious disease like streptococcus mastitis. As with streptococcus 
mastitis, infection may occur during the first lactation but theincidence increases 
with age. In such cases the application of field tests is likeky to cause errors in 
diagnosis when systematic surveys of the incidence of streptococcus mastitis 
in dairy herds are carried out; as a result, many animals may be disposed 
of unnecessarily. Staph. aureus is also responsible for skin abscesses of the udder. 
In mastitis associated with staphylococci, the coexistence of the streptococcus 


form is rare. 


Symptoms. The acute form is more common after calving than at any other 
stage of lactation. Constitutional disturbance is marked and there is high 
fever and loss of appetite. The onset of gangrene is often rapid and the cow 
dies of toxaemia within three days. At first, it is usually impossible to extract 
any secretion from the teat, later the secretion resembles haemolysed blood, and 
is then converted into a foul-smelling dark-brown exudate containing necrotic 
shreds. Rarely, the gangrenous areas of the udder slough and the animal makes 
a slow recovery. In the chronic form the disease is insidious at the outset, and 
as with streptococcus mastitis there is a slow increase in the amount of connec- 
tive tissue at the expense of the glandular tissue, so that the end result is an in- 
durated and perhaps shrunken quarter. The hind quarters are more commonly 
involved. The milk yield is diminished, but the secretion often shows no 
striking visible change to the naked eye, though it may appear to be rather 
watery and gives an excess of deposit on centrifuging. Sometimes, the deposit 
is negligible but there is increased alkalinity and the milk has a salty taste. 
‘Actinomycotic’ lesions have occasionally been described in chronic staphy- 
lococcus infection of the udder. | 


Disacnosis. Microscopical examination of the udder exudate in acute cases_ 
will show masses of staphylococci. In chronic cases the number of organisms 
excreted varies greatly from time to time, and for accurate diagnosis cultural 
methods are required. For this purpose the milk or some centrifuge deposit 
should be plated in agar containing 5 per cent. defibrinated ox- or sheep-blood. 
Surface colonies of Stabh. aureus are pale-fawn in colour and lie on a clear haemo- 
lysed zone surrounded by a broad circular area of darkened blood. Sometimes, 
and more especially with deep colonies, there may be no central clear zone. 


a 


Gontrou. The body reactions in staphy:ococcus infections are largely due to 
‘the toxins formed by the organisms in the tissue, and the immunity acquired 
is thus largely antitoxic. This accounts for the relatively poor value of vaccines 
made in the ordinary way. A high antitoxic immunity can be obtained with 
staphylococcus toxoid, which can be used both as prophylactic and curative. 
Even in cHronic infections some success is said to be obtainable by toxoid. The 
toxoid is prepared by treating the culture filtrate of fully toxic strains of Staph. 
aureus with 0.3 -0.5 per cent. formalin and allowing the mixture to remain 
at 37°C. until it isno longer toxic. A’toxoid of this type precipitated by potash 
alum has somewhat better immunising properties. 


MASTITIS in SHEEP and GOATS. 


Staphylococci, as well as streptococci and other organisms, have been denoted as 
causal agents, though staphylococci are perhaps the most common. The disease 
is well-known both in goats and sheep, and its economic importance is high 
where these animals are kept for milking purposes, since it may appear in the form 
of outbreaks. In such instances of extensive infection, the incidence has been 
set down at 20 percent. or more, with a case mortality of 30to 70 per cent. 
Animals are usually attacked during the first few weeks of lactation. Exposure to 
cold, wet weather and injuries of the udder are put down as predisposing causes 
which excite latent infections, but there is also the possibility of direct spread. 
Some cases are also said to be due to wrong methods of weaning, and frequent 
careful stripping of the udder during this period is said to have somewhat reduced 
the incidence. Experimentally, the disease can be reproduced by the intra- 
mammary inoculation of pure cultures. 


Symptoms and Lesions. The disease may be either acute (so-called ‘black 
garget’) or chronic (‘stone garget’). Acute cases resemble the similar disease 
in cows. The onset is sudden and there is severe constitutional disturbance, 
with fever diarrhoea and lameness. The udder is intensely hot painful and 
swollen, and the neighbouring parts are oedematous. At first the milk is little 
changed but within 24 hours it is transformed to a yellowish serous fluid containing 
clots. In many cases gangrenous changes supervene and the udder becomes 
cold and insensitive and excretes a dirty-red foul-smelling exudate. Death 
from toxaemia occurs in two or three days. Rarely there is sloughing of the. 
gangrenous. parts and the animal survives with permanent damage of the 
udder. Sometimes the changes are suppurative rather than gangrenous, and 
an abscess bursts outwardly, to be followed by slow healing and permanent 
defect in the gland. The chronic disease is insidious and slowly progressive, 
a wnieald confined to one or two areas of the udder which become very 

ard. 


Dracnosis and Contrroxy. Similar to that indicated for staphylococcus 
mastitis of cows. 


STAPHYLOCOCCUS INFECTIONS of the: 
HORSE. 7 


(i) BOTRIOMYCOSIS. 


This is a granulomatous, chronic inflammation, occasionally seen about 
the shoulder or in the inguinal region some weeks or months after castration 
(‘scirrhous cord’) , or sometimes at the tail stump after docking. The ‘botrio- 
mycoma’ of the shoulder is due to harness abrasions of the skin which permit 
infection by staphylococci. As at the other sites mentioned, there is formation 
of granulation tissue and its slow conversion to fibrous tissue. When fully formed, 
the ‘botriomycoma’ has the appearance of a large tumour. Abscesses of varying 
size develop in the substance of the tissue and communicate by sinuses with 
the overlying skin, which may be ulcerated. The pus from these abscesses con- 
tains small granules visible to the naked eye when the pus is pressed between 


» 


8 


two slides, similar in appearance to those found in actinomycosis. These 
granules contain the causal organism, together with other material. Spread of 
infection to the internal organs is rare. 


(ii) POLL-EVIL and FISTULOUS WITHERS. 4 


In these surgical conditions, the bursae become infected with staphylococci 
through abrasions from badly-fitting harness. With the rupture of the 
abscess which forms in the bursa, there is considerable necrosis and ulceration of 
the overlying skin and the pus tends to burrow widely and deeply through the 
surrounding tissues, causing an extensive suppurative inflammation involving 
tendon muscle and cartilage. There may also be necrosis of bone. 


Prompt and radical surgical measures are indicated, while a course of staphy- 


lococcus toxoid may be helpful. Apart from staphylococci, cases have also been 
reported as due to Br. abortus. 


(ii) QUITTOR. 


In‘uries to the skin over the lateral cartilages or around the coronary band 
facilitate the entry of organisms, of which staphylococci are among the chief 
pathogens. ‘There is progressive necrosis of the cartilage, which defies the usual 


_wound treatment, and infection may spread to the joints of the foot. Surgical 
and toxoid treatments are indicated. 


Note. ‘Botriomycosis’, ‘quittor’, etc., are old terms, which are retained here for convenience, 
though they might well be abandoned. It is now clear that a ‘botriomycoma’ represents a 
particular type of tissue reaction to staphylococci, the reaction being of this nature pro- 
bably largely because the invading strain is a weak toxin-producer, while the organisms 
themselves are highly persistent. Neither botriomycosis nor the other infections men- 
tioned require separate designations from the pathological point of view, as they are 
purely local infections due to staphylococci streptococci or other organisms such as 
F. necrophorus, often in mixed culture. 


{fies aa 
DISEASES puz to PASTEURELLA. 


Pasteurella are small gram-negative organisms, ovoid or cocco-bacillary in 
shape, non-sporing, non-motile and showing a_ characteristic bipolar staining 
when examinedin smears from blood or tissues. Formerly, it was customary . 
to give a specific name to each member of the group, depending on the species 
from which it was isolated e.g., Past. boviseptica, Past. aviseptica. It is now known 
‘that, except in their adaptation to various animal hosts, there is little to dis- 
tinguish them. Hence it is now usual to refer to all those organisms, which for- 
merly constituted the ‘haemorrhagic septicaemia group’, as Past. sepiica, and to 
append where necessary the name of the species of origin e.g., Past. septica (ox). 
Similarly, it is better to use the term ‘pasteurellosis’ rather than ‘haemorrhagic 
septicaemia’, simply because there is often no septicaemia. The Pasteurella 
group is now generally considered to include only three species viz., Past. 
pestis causing plague in man and rodents, Past. septica causing pasteurellosis in 
animals, Past. pseudotuberculosis causing a tuberculosis-like condition in rodents 
and goats. 


PASTEURELLOSIS in CATTLE. 


(Syn. Haemorrhagic septicaemia). 

In Indo: Pakistan this disease is pleced second in importance to rinderpest. The 
organism is relatively delicate and its resistance to external agencies (heat, dis- 
infectants and sunlight) is so low that much doubt is now thrown on the former 
hypothesis that infection takes place from contaminated water and soil. Now 
that healthy carriers are known to exist, there is no longer need for such a hypo- 
thesis, and infection is no doubt direct from animal ta animal, 
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_ Past. sepitca shows marked variations in virulence in different outbreaks. 
The genesis and spread of pasteurellosis in a cattle population is governed by 
three important factors: (a) the number of carriers, (b) the ratio of suscep- 
tible to immune or partially immune animals, and (c) climatic and geographic 
conditions. There is a distinct possibility that in the course of an outbreak 
variants of the organism may arise. Perhaps usually the variation will be 
towards reduced infectivity (invasiveness) and virulence (killing power), but 
occasionally the trend will be in the opposite direction. In general, the 
natural history of the disease would suggest that most of the Pasteurella strains 
have high virulence and low infectivity. ; 


With regard to the question of carriers, it is now established that in many 
species of animals, particularly rabbits and fowls, a certain proportion of 
individuals carry pasteurella of low or moderate virulence in the upper res- 
piratory tract. In the case of cattle there is every reason for believing that the 
position is similar. Whether, as is commonly stated, the virulence of strains 
can be raised by natural passage is perhaps doubtful. It seems more likely 
that the progress of an epidemic is conditioned by an accumulation of carriers 
and of susceptible animals whose resistance has been lowered through external 
factors. If animals with a naturally-acquired immunity are present, the 
progress of the enzootic will be impeded. Even animals with some immunity, 
however, may acquire the disease if they are confined with susceptibles among 
which the disease is rapidly spreading. Climatic factors are undoubtedly of 
great importance in explaining the high incidence of pasteurellosis in tropical 
and subtropical countries. After a hot dry season, with lean grazing and semi- 
famine conditions, cattle are in a_ state of diminished resistance to disease. 
With the advent of winter rains or summer monsoon, the body temperatures 
of cattle and especially of buffaloes are depressed and cases of the disease appear 
immediately. ‘his probably accounts for the somewhat sporadic nature of the 
disease. But once the parasite is resuscitated, spread may occur directly from 
animal to animal by droplet infection. ‘Transmission by insect vectors e.g., 
fleas, has been suggested but their role is doubtful. Outbreaks of the disease 
among wild animals e.g., deer, have also been considered as sources of infec~ 
tion tor domestic cattle. Among other predisposing causes may be mentioned, 
fatigue, rail or road journey, etc. Sporadic cases of the disease occasionally 
occur in the dry season, but these are rare and are usually seen in cow or buffalo 
calves. In any case, the disease 1s more common in buffaloes than in cattle in 
Indo-Pakistan. 


SYMPTOMS. ‘Three forms of the disease are arbitrarily defined, the acute 
septicaemic, the oedematous and the  broncho-pneumonic forms, though 
these divisions are somewhat artificial. The acute form may not last 
more than six hours orso, and is sometimes mistaken for anthrax. In animals 
which survive longer, signs of haemorrhagic enteritis as well as broncho-pneu- 
monia are liable to develop. In the oedematous form, commonly seen in buf- 
faloes, subcutaneous inflammatory swellings occur about the head and neck, 
occasionally in other parts. There is also an acute conjunctivitis. ‘Lhe 
buccal mucosa is inflamed and the tongue, dark in colour, is so swollen that 
mastication is impossible. There is respiratory distress, and death cccurs 
from asphyxia or haemorrhagic enteritis. The broncho-pneumonic form 
ah independently, especially in calves, or in association with the oedematous 
orm. 


- Legstons. In acute cases the post-mortem findings are those of septicaemia 
viz., swelling and haemorrhagic spots in the lymph glands, haemorrhages on 
the serous membranes and in the organs. The spleen is normal in size 
and appearance, although it may occasionally show haemorrhagic areas, ‘The 
gastro-intestinal tract is severely inflamed and the contents mixed with blood. 
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Blood-stained fluid is present in the abdominal cavity and frequently also 
in the pleural and pericardial cavities. 


In the broncho-pneumonic forms, the pleura is oedematous and haemor- 
hagic, with fibrin on the surface. ‘Lhe thoracic lymph glands are also 
swollen and oedematous. ‘The pneumonic lesions are liable to be confined 
to the anterior lobes. The interlobular septa are distended with exudate 
_ and the lung has a somewhat marbled appearance. The gastro-intestinal tract 
may also be involved in the  broncho-pneumonic form. 


_Dracnosis. In the ordinary way in the field, diagnosis is based on micro- 
scopical examination of films of blood, organs or oedema fluid. It must be 
emphasised, however, that the procedure has definite limitations. It 1s 
usualiy possible to make a diagnosis in this way if the case is of the 
acute septicaemic kind and the films are made from the blood or tissues very 
shortly atter death and examined after staining with Loffler’s methylene blue 
or Giemsa. In less acute cases it may be exceedingly difficult to find the 
organism in such preparations. In» pure oedematous affections the  or- 
ganism may also be demonstrable with aifficulty or not at all on microscopical 
examination. In probably half the cases its presence in the oedema fluid 
cannot be so determined. An _ exact diagnosis is further complicated by the 
fact that after death from any cause pasteurella-like organisms are commonly 
seen in blood films, especially if some hours have elapsed since death. ‘These 
Organisms are post-mortem invaders and they cannot be distinguished with 
certainty from true pasteurella. In the broncho-pneumonic forms the organism 
is generally confined to the specific lesions, and here too precautions such as 
those mentioned have to be observed. Quite often the only reliable way 
to make a diagnosis of pasteurellosis is by cultural or inoculation methods. 
For this purpose samples of blood or tissue fluid, taken as fresh as possible, 
should be collected in pipettes which are then sealed and despatched. A\lter- 
natively a portion of a long bone e.g., the upper third of the femur, may be 
sent packed in powdered charcoal, since the bone-marrow can be used for 
diagnosis for some six days. For inoculation purposes a rabbit can be used. 
If tne animal dies, its tissues are examined for organisms. 


Controt. Good feeding and provision of adequate housing accommoda- 
tion and proper shelter, especially during inclement weather, are valuable 
preventive measures. The present position of vaccination is not entirely 
satisfactory. ‘he duration of the immunity has not been properly worked out, 
but it is usually considered sound policy to vaccinate once a year, usually 
two months before the onset of the pasteurellosis season. An immune serum 
is also prepared; its value at-present is in doubt, though it should be possible 
to make a potent serum. Sulphapyridine would be well worth a trial in acute 
cases (see appendix 7). 


PASTEURELLOSIS in other ANIMALS. 


Past. septica is responsible for infection in other species of animals, such as sheep swine (swine 
plague) fowls (fowl cholera) and rabbits (snuffles). It is doubtful whether a true 
pasteurellosis occurs in horses and goats; though Pasteurella-like organisms have occa- 
sionally been isolated from respiratory infections in these animals, it is probable that 
their role is merely that of secondary invaders, the primary cause being perhaps a 
virus. The disease in sheep and swine is of similar nature to that of cattle. 


Past. septica is also sorretimes responsible for an acute and frequently fatal mastitis in ewes. 
Only one side of the udder may be involved, and the disease is usually seen in ewes 
when the lambs are three or four months old. The incidence rarely exceeds 5 per cent. 


of the flock. 
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FOWL CHOLERA. 


Until a few years ago, much of the poultry mortality in Indo-Pakistan was put 
down to this disease, but the results of recent work suggest that widespread 
epizootics are not common. It is possible that birds get infection from food or 
water soiled by contaminated discharges, but here again great importance 
is no doubt to be attached to apparently healthy birds acting as carriers. 


The disease may occur in fowls turkeys ducks geese guinea-fowls pigeons 
pheasants partridzes and other wild birds. In geese the disease is sometimes 
severe. Domestic mammals are insusceptible to natural infection with Past. 
septica from birds. | 


- Symptoms. ‘The severity of the disease is variable. In acute cases the course 
may be so short that the birds are not seen to be ill. In less acute cases there is 
loss of appetite, but intense thirst. |The crop is often distended with fluid, 
the beak is held open, and the breathing is rapid and sometimes rattling. The 
birds appear sleepy, sit with ruffied feathers, gradually become weak in the leg 
and stagger when moved. The comb and watties are often dark in colour. There 
is a yellowish foetid diarrhoea and death usually occurs after two or three days. 
In some outbreaks or towards the end of an acute outbreak the disease is 
of chronic type. The chief symptoms are dejection, loss of appetite, general 
weakness and sometimes nasal catarrh. The wattles and jointsmay be swollen. 
The mortality-rate may be very high in acute cases but not more than 50 per 
cent. in chronic cases. 


_ Post-MorTEeM. ‘The lesions are subject to great variation and may be confused 
with those of other diseases. Suggestive changes are haemorrhages in the heart 
muscle and endocardium, pericardial effusion, occasionally consolidated lungs, 
engorgement of liver and spleen, inflammation and blood splashes in the intestine. 
The intestinal contents are watery, sometimes blood-stained and there may be 
patches of yellow exudate on the mucosa. 


Dracnosis. Fowl cholera should be suspected when a number of birds die 
suddenly after a short illness. The symptoms enumerated are not sufficient by 
themselves to warrant a final diagnosis. This has to be made in the laboratory by 
microscopical examination of heart-blood films, prepared immediately after death 
—-numerous bipolar-stained organisms in the blood in acute cases—by cultural 
examination of blood, marrow or organs, or by inoculation of fowls or rabbits. 
But, since fowls vary in their susceptibility, they may not die. For laboratory 
purposes it is useful to send one or two long bones packed.in charcoal powder. 


PREVENTION AND CONTROL. New purchases into clean flocks should be isolated 
for at least two weeks. In an outbreak affected birds should not be left to die 
naturally and their carcases should be buried or burnt. In-contacts should 
be isolated on clean ground and should have a_ separate attendant. Tem- 
peratures may be recorded daily where possible until the outbreak subsides, 
and any further cases should be immediately destroyed. Permanganate can be 
added to the drinking water. Droppings and litter from affected houses should 
be burnt. Houses, nest-boxes and utensils should be thoroughly cleaned and 
disinfected. Fowl-runs should be left vacant for two months at the end of the 
outbreak. 


If the disease is confined at first to a single pen of birds, the owner should 
consider the advisability of slaughtering the lot. Survivors from an affected pen 
should on no account be mixed with other birds for two or three months. In the 
light of present knowledge, the crux of the problem lies in recognising and eli- 
minating carriers by cultural examination of the nasal tracts of the birds. 

Sera and vaccines are possibly of secondary importance, but in the face of out- 
breaks or when a flock is threatened inoculation with serum and vaccine may be 
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PAST. PSEUDOTUBERCULOSIS 


This organism causes disease in rodents, chiefly guinea-pigs. and toa less extent in rats. 
Sporadic cases of the disease are seen in mice rabbits hares pigeons and turkeys. In 
guineapigs the mesenteric glands become enlarged and caseous, and there are raised greyish- 
white nodules in the liver spleen and lungs. A similar condition has recently been met with in 
goats at Mukteswar. 


Lia. 


DISEASES puE to BACTERIUM COLI. 


This organism lives as a saprophyte in the large intestine of animals and 
man but occasionally becomes pathogenic and causes a number of disease condi- 
tions. It is the most important cause of ‘white scours’ in-new-born calves and 
of similar infections in new-born lambs and ‘pigs. It is also sometimes respon- 
sible for equine abortion, and for bovine mastitis, pyogenic infections of the 
urinary tract (pyelitis, cystitis), peritonitis, cholecystitis, etc. 


‘WHITE SCOURS’ and allied conditions in CALVES due to Bact. colt. 


The first days of calf life are critical ones for the animal. During this period 
calves are subject to a variety of diseases to which such names as ‘septicaemia 
of the new-born’, ‘pneumo-enteritis’, ‘pyo-septicaemia’ and ‘white scour’s 
have been given,-and in all of which diarrhoea is a common feature. The term 
‘white scours’ is reserved, however, for an affection of calves due to Bact. coli— 
though other organisms are often associated with it—and this is the commonest 
cause of death in calves during the first few weeks of life. It has been found 
that within the coli group there are special ‘races’ of the organism, which are 
endowed with a higher order of pathogenic power than usual and it is such 
‘races’ apparently, which in the presence of certain predisposing factors cause 
the commonly observed outbreaks in young calves. This finding seems. to 
account for the high incidence of the disease in some herds and _ its absence in 
others. It is commonly stated that poor hygienic* conditions are the main 
factor in determining incidence, but this statement is not supported by observa- 
tion, and ‘white scours’ is as common on ‘good’ farms as on ‘bad’ ones. 


Strains of Bact. coli isolated from cases of ‘white scours’ are very pathogenic 
for young calves. If a day-old calf be given a few drops of fresh culture in its 
milk, the typical. disease is produced. in nature infection is probably caused 
through the calf sucking a contaminated udder or through licking contaminated 
objects, such as feeding utensils. At the same time, death sometimes occurs 
so shortly after birth that the possibility of prenatal infection has to be borne in 
mind. Infection by the umbilicus is probably not common. Since infected 
animals excrete large numbers of organisms, infection is easily conveyed 
to other calves by direct contact and by litter. The disease, at first sporadic, 
tends to become enzootic through massive infection of the surroundings or as the 
virulence of the organism is exalted by passage. One important feature is 
that there is a delay of three or four days before the intestinal tract of the new- 
born calf acquires its normal bacterial flora; during this period the intestine is 
highly susceptible waile afterwards it acquires some resistance. Another factor 
is that digestive disturbances, brought on by wrong feeding or overfeeding, 
are specially favourable to the rapid propagation of the organism in the intes- 
tine, so that, unless matters are quickly corrected, the disease becomes firmly 
established. From the intestine the organisms may spread to the internal 
organs. In less acute cases, where the animal has some resistance or where in- 
fection occurs some days after birth, the organisms remain confined to the 
intestine or escape into the blood stream in small numbers only to set up infection 
in the lungs joints or kidneys. 


Symptoms. In the acute form the first signs are refusal to suck, disinclination 
to move or remain standing, and faeces which are pasty and clay-coloured. 


& 


Severe uncontrolled diarrhoea quickly ensues, the faeces becoming of a dirty 
chalk colour, frothy, mixed with milk clots and sour-smelling. The tempera- 
ture is moderately raised. At first there is colic, but later continuous painless 
diarrhoea. The abdomen is swollen and painful on pressure, the flanks sunken 
and the back arched. Grinding of the teeth, salivation, spasmodic muscular 
contraction and even fits are seen, and the affected animal becomes prostrate 
and dies in coma within 24 hours of the onset. 


In subacute cases, generally seen in older calves, the symptoms are milder. 
At first there may be severe diarrhoea and constitutional disturbance, and 
this is succeeded by signs of weakness, moderate diarrhoea and_ digestive 
derangement. Many such animals partially recover after a few days’ illness, 
but remain ‘bad doers’ for months and may eventually have to be destroyed 
‘owing to failure to thrive. In other cases the disease progresses to the so-called 
metastatic (pyaemic) form, in which lesions develop in the joints (‘joint-ill’) 
orlungs. The arthritis is not amenable to treatment, and the animal is rendered 
worthless. | 


Lesions. The mucous membranes of the abomasum and small intestine are 
inflamed and swollen, studded with haemorrhages and covered with a sticky 
exudate. The underlying coats are oedematous and occasionally infiltrated 
with blood. Peyer’s patches are intensely swollen and the mesenteric lymph 
glands swollen and haemorrhagic. The lungs are oedematous and show 
early catarrhal pneumonia. The internal organs show cloudy swelling. 


Diacnosis. The clinical features are fairly diagnostic. If an attempt is to be 
made to isolate the causal organism, this may be done from the bone-marrow 
shortly after death. The reason for this is that in any calf carcase non-pathogenic 
types of Bact. coli quickly invade the tissues after death but they reach the bone- 
marrow relatively late. 


Controu. The colostrum of the newly-calved cow provides substances which 
help to correct those irregularities of the digestive function which are the 
underlying cause of ‘white scours’. It is of the greatest importance that the 
calf should get the colostrum regularly and naturally from the beginning, since 
the specific value of colostrum gradually declines and by the third or fourth 
day is replaced by milk. The colostrum is said to contain antibodies pro- 
tective against ordinary intestinal bacteria, and it also acts as 
a mild purge for meconium, the retention of which in the 
very young calf favours the early propagation of Bact. colt in the intestine. 
The chief protective function of colostrum, however, is believed to 
reside in its vitamin A content. The colostrum of all cows, however, is not equ- 
ally protective, and this is due to the variable vitamin A content, which in 
turn is related to the amount of green feed which the cow has been able to get 
in the last months of its pregnancy. This is why in temperate countries calves 
born in the spring are more liable to ‘white scours’ than autumn calves. The 
control of ‘white scours’ may thus be said to lie largely in proper feeding and 
hygienic surroundings. Calves that are weaned shorily after birth, if kept 
together, should be kept in very small groups for the first three months. In 
some well-managed plants in the west they are even penned individually and 
this minimises losses. Muzzling between meals is also advantageous. If 
there is a likelihood of the dam’s colostrum being deficient in vitamin A, the calves 
should be given daily doses for the first four months of a potent shark-liver oil. 
The dosage required is at least 2,000 I.U*. daily and it may with advantage be 
doubled in winter. Shark-liver oils containing at least 2,000 I. U. per c.c. 
are on the market. In addition, cows which are not getting any fresh green feed 
may be given 2-3 oz. of the oil daily during the last month of pregnancy (see 
p. 132). When for some reason colostrum is not available, the normal serum 
of cows has been recommended as a_ substitute. The serum may be fed to the 
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calf on the day it is born in amount of 600—700 c.c. at each of two meals. In 
large herds, the serum may be kept in cold storage ready if required and it should 
not contain preservative. 


The drugs known as sulphaguanidine and sulphathalidine (phthalyl sulpha- 
thiazole) have preventive and curative value (see appendix 7). 


Be &; 
DISEASES pug to SALMONELLA. 
INFECTIOUS ABORTION of MARES. 


This disease, due to Bactertum abortus equt (Salmonella abortivo-equina), has caused 
considerable loss in horse- and donkey-breeding establishments in India and 
elsewhere. Occasionally other organisms are responsible, such as streptococci » 
(see p. 15), Bact. colt. In many respects the disease has similar features to bo- 
vine abortion. Thus, not all infected mares abort, mares which do abort may 
later conceive normally. In addition to cases of abortion, of which there may 
be anumber in the stud, the infection is said to be responsible for sterility in mares 
(see p. 152) and a small proportion of cases of joint-ill in foals (see p. 14). 
General suppurative conditions of horses affecting the skin lymph nodes, the 
withers, the scrotum, and even periostitis, have also been ascribed to this or- 
ganism. Experimentally healthy horses are not very susceptible but pure cultures 
of the organism by the mouth, subcut. or intrav. leads to abortion in pregnant 
mares. 


The incidence of the disease in India and Pakistan is variable; in any one stud 
from 5-30 per cent. of pregnants may be affected. There is a wide yearly variation 
and this appears to depend on the number of carriers and the age distribution 
of the mares; in self-contained breeding establishments where the average 
age of the mares is seven years or more, the disease tends to be self-limiting. 
Also, though Ba t. abortus equi may occasionally cause serious epizootic abortion 
in studs, the incidence in studs in general is lower than is commonly believed. 
Mares become infected by ingestion of contaminated foodstuffs and water. It 
is known, however, that evididymitis and orchitis, due to Bact. abortus equt, 
are not uncommon in stallions and infection may be disseminated by them. 
Incubation period in natural infection may be as long as six weeks. 


Symptoms. Abortion may occur at any stage of pregnancy, even within the 
first few weeks, in which case there are usually no symptoms and the history may 
be given as failure to conceive. Abortion is most liable to happen, however, from 
the fifth month and is most common about the eighth month. Some mares, later 
proved to have an uterine infection, carry the foal practically to full time, and the 
foal may either be born dead or dying. In some mares, swelling of the vulva 
and slight colic are the only symptoms preceding abortion. Vaginal dis- 
charge usually lasts for only one or two weeks, and the causal organisms can- 
not as a rule be isolated from it for more than a week or so. 


Lestons. The appearance of the foetal membranes is usually characteristic. 
The chorion is oedematous, and between it and the allantois there is blood-stained 
fluid. The villi are swollen and haemorrhagic or necrotic or they may have dis- 
integrated to a purulent mass. The uterus may contain pus. The subcu- 
taneous tissues and serous cavities of the foetus contain sero-sanguineous fluid, 
the gastro-intestinal tract is inflamed and there are haemorrhages on the 
serous membranes and in the epicardium. 


Dracnosts. Ifit is considered necessary to isolate the causal organism from the 
aborted foetus, this can be done fairly easily from the stomach contents or heart 
blood of the fresh foetus. And if possible this should be done on the spot, as the 
organism may not survive transportation. Agglutination tests of blood serum 
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from the mares is a common diagnostic procedure, but only high titres, such as 
1:1,000 or more, are to be accepted as cu also the test is of no value in 
mares vaccinated within, eight months. 


-Controxt. The vaccination of mares which are negative to the agglutina- 
tion test is reported to give some protection. As infection by ingestion is the 
common method of spread, strict attention to stable hygiene is necessary. When 
infection is known to exist in a stud, pregnant mares should be removed to a sepa- 
rate clean building or paddock. Thus, an early diagnosis of pregnancy is 
necessary, if this contol measure is to be of value (see also p. 151). No mare 
should be served, if she shows any sign of vaginal discharge, or if the agglutina- 
tion test indicates active infection. Infected mares which have aborted should be 
isolated for six months and_ the place where abortion has occurred should be 
suitably dealt with. Foaling boxes of a type that can be properly cleaned should 
be used. In studs in which infection is known to be present it is advisable to dis- 
perse the animals into small groups which are separated as much as possible. 
Before this is done, all the animals should be sub‘ected to an agglutination test, 
and the testing should be repeated at gradually-lengthening intervals, the first 
retest of negative and doubtful animals being made after three months. A care- 
ful examination of stallions should be made, and in any suspicious cases of or- 
chitis or epididymitis or in cases where a previous history of such affections 
exist, their use on clean mares is obviously inadvisable. 


ABORTION in EWES. 


Bact. abortus ovis is an important cause of abortion of ewes, though on occasion other or- 
ganisms like Vibrio foetus, Br. abortus, and Listerella monocytogenes have been incriminated. The disease 
due to Bact. abortus ovis is fairly widespread in some countries, though not hitherto established in 
Indo-Pakistan and in some flocks the incidence may reach 40 per,cent. The organism is also 
sometimes responsible for abortion in goats. Little is known of the natural method of spread, 
but carrier animals probably maintain and disseminate the infection. The organism is relatively 
resistant and can probably live on infected pastures for some time. 


Symptoms and Lesions are similar to those described under ‘infectious abortion of mares’. 
Abortions usually begin six weeks before the lambing season. 


Dracnosis. Bact. abortus ovis can be readily isolated from the heart blood and tissues of the 
fresh foetus. The sera of affected ewes are agglutinating to high titre, but the results >re rather 
difficult to interpret as agglutinins against this organism are normally present in the sera of sheep. 


Controt. The agglutination test should be employed to detect carriers among fresh pur- 
chases and to eliminate already infected ewes. Dead vaccines are said to have some value. 


Le 
BACILLARY WHITE DIARRHOEA. 


This / ee ig Widesoread in many western countries but does not appear to exist in India or 
Pakistan. The condition, due to Bact pullorum, occurs as an acute septicaemia of baby chicks or as 
a chronic affection of the ovary in adult hens. Although primarily a disease of the domestic 
fowl, it has been recognised in turkeys pheasants and sparrows. 


The organism is present in the fieces of infected chicks and may also be found in the organs, 
particularly the liver lungs yolk-sac intestine and heart blood. In dead birds the organism 
resists putrefaction for as long as ten days. The disease is essentially cne of artificial incubation. 
While it may also occur with natural hatching, it then rarely causes much trouble. During an 
outbreak some affected chicks make an apparent recovery, but these become carriers for the rest of 
their lives, particularly in the ovaries. 


Dissemination. All eggs laid by carrier hens are not necessarily infective, since the ovary may 
be only partly involved. When such eggs are incubated, the embrvns of the infected ones general- 
ly ‘die in shell’? ;, should they hatch, some of the chicks will die within three or four cays. Since 
chicks hatched from infected eggs may harbour the bacteria on the down feathers and since the 
faeces are highly infective, it can be appreciated that a single infected chick is likely to infect all 
others in the incubator. Hatching of eges from infected and non-infected hens in the same 
incubator is therefore a dangerous practice. Adult healthy fowls may alse pick up infection 
and become carriers through the ingestion of contaminated food or water. -Healthy chicks may 
also become infected in brooders. Further, the feeding of fowls with infected eggs, usually 
referred to as ‘incubator clears’, has often produced the disease. Of male chicks only a. small 
percentage remain Carriers. at i 
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Symptoms. The period of incubation is four to ten days. There are in general no character 
istic symptoms, the most prominent being a white or yellowish diarrhoea. In acute cases chicks 
are usually not seen to be ill and are found dead. In less severe cases the birds are very thin 
and have an unsteady gait. The death-rate is usually at its peak four or five days after hatching and 
the disease spreads rapidly through the brood. Affected chicks frequently make a chirping noise, 
suggesting severe pain, and stand huddled up. The abdomen is distended. In infected hens 
egg-production is lowered and fertility and hatchability are affected. In such cases there is often 
no evidence of disease but cultural examination of the dead bird will reveal the organism. ©The 
death-rate in adult carriers is not great. 


Post-MoRTEM. In dead chicks the yolk is usually unabsorbed and the organs are pales alnuthe 
intestine there may be a small quantity of yellowish cheesy material, which in the caeca appears 
as acore. The surface of the liver is streaked with haemorrhage and in some cases shows mul- 
tiple necrotic foci. Similar lesions may be seen in the lungs beart and kidneys. On the 
other hand, if the attack has been acute no_changes will be seen. In infected hens some of the 
ova will be irregular in shape and contain soft or firm greenish yolk, instead of having the normal 
round golden-yellow appearance. In some cases rupture of one or more of the diseased ovarian 
follicles may have caused death, while occasionally the ovary contains numerous cysts. The 
heart may be enlarged and show nodules in its wall. 


PREVENTION and Controt. Treatment of affected birds is not warranted. When the disease. is 
diagnosed in a flock, preventive measures must be undertaken. These consist of : (1) blood- 
testing all mature fowls to eliminate carriers, (2) removal of reactors and their disposal for 
the table, (3) removal of all non-reactors to fresh grounds, (4) building-up a healthy flock 
by breeding only from non-reactors, (5) retention for breeding of chicks from healthy broods only, 
(6) destruction of all infected broods, (7) disinfection of all contaminated materials, especially 
incubators and brooders. 


Diacnosis. The agglutination test. 


(i) The rapid whole-blood test. The rapid method, which is probably not quite so efficient as 
the tube method, may be used as a first test in a flock for weeding out ‘carriers’. . 


The fowls to be tested are collected in crates. The comb is snipped and the blood collected 
on the end of a glass rod. A drop of crystal-violet-stained antigen, roughly equal to 
the volume of blood taken, is put on a glass plate and at once gently mixed with the 
blood on the glass rod. Tooth-picks may be used where glass rods are not available. 
A positive reaction, indicated by agglutination of the antigen suspension, is apparent 
immediately or within a minute after making the mixture. After a couple of minutes 
the blood-antigen mixture is rejected, since beyond this time false reactions may occur. 
A negative reaction is not an absolute guarantee of the absence of infection, but when 
properly conducted and interpreted the rapid agglutination reaction is one of the most 
reliable diagnostic tests available. 


(11) The tube test. The fowl is held with one wing raised. A few feathers are plucked from inside 
the elbow and the wing vein raised by gentle pressure with the thumb. A needle, prefer- 
ably having a three-faced tip, is inserted into the vein. About 2.0 c.c. of blood is collect- 
ed in a sterile tube containing two drops of 2 per cent. boric acid. After marking the 
tube with the number of the fowl, it is left undisturbed for an hour out of direct light for 
separation of the serum. The separated serum is ampouled and sent to the laboratory. 
To stop bleeding at the site of puncture, a piece of absorbent wool or a fine feather 
may be placed over the area and the bird let down gently after folding the wing. 
A positive reaction in a titre of 1: 20 is diagnostic. 


FOWL TYPHOID. 


This disease in the past has beenconfused with fowl cholera. It occurs in many parts of the world 
and occasional reports of its existence in this sub-continent have been received. The causal organi- 
sm is so closely related to Bact. pullorum that the two cannot be distinguished by agglutination but. 
only by biochemical tests. The disease is usually one of adult fowls, but occasionally attacks young 
chicks. It affects the ovary in a manner difficult to distinguish from that caused by Bact. pullorum. 
The disease primarily affects fowls, but has also been reported in turkeys pigeons pheasants 

guinea-fowls and sparrows. 


The losses due to fowl typhoid are variable, both acute and chronic forms being seen. The 
disease is spread by food water and appliances contaminated by faeces of affected birds. In- 
fection is introduced to a flock by the purchase of ‘carrier’ fowls. Transmission of infection 
through the egg, although it appears possible, has not been experimentally proved. It is charac- 
teristic of outbreaks that they tend to be protracted, with a few cases appearing at long intervals. 


Symptoms and Lesions. In chicks, symptoms are like those of bacillary white diarrhoea 
~(B.W.D.). Adult fowls suffering from the acute form usually remain sick for a week before they 
die. ‘They show great thirst, are drowsy and have drooping wings. The visible mucous mem- 
branes are pale and there may also be greenish diarrhoea. Birds with the chronic form may live 
for some time and show little or no sign of ill-health. 225 2 
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On. post-mortem, the liver is snuch enlarged, shows a greenish sheen and in somie cases 
numerous tiny greenish nodules. The spleen also is often enlarged, and there may be haemorrh- 
ages on the serous membranes and in the muscles, In chronic cases the ova are abnormal. 
The intestine occasionally shows inflamed areas. 


Dracnosis and Controv. Diagnosis is only possible by bacteriological examination of the organs 
and by the agglutination test. As the agglutination test does not differentiate between fowl 
typhoid and B.W.D., it can be employed for controling both diseases should they happen to 
be present at the same time. Control is on similar lines to B.W.D. Vaccines have been 
tried in this disease but they cannot be used if at the same time blood-testing is to be done 
for B.W.D. 

“KEEL DISEASE” of DUCKLINGS. 


This condition, due to Bact. anatum, is similar to B.W.D. as regards transmission of infection 
through the egg. The term ‘keel’ refers to the fact that affected ducklings show a peculiar action 
known as ‘keeling-over’, Older ducklings, from one to three weeks of age, and adult birds are 
somewhat resistant. The bacteria can be recovered from the blood and tissues of affected 
ducklings and from the ovary of mature ducks. Affected ducklings generally walk with their 
heads turned to one side, suggesting nervous involvement, Bact. anatum infection is also known 
to occur in chicks and can be differentiated from B.W.D. by agglutination testing. Prevention and 
control is as for B.W.D. 
ise SiGe O18. 


INFECTIONS pve to BACT. ENTERITIDIS. 
CALVES, 


Outbreaks and sporadic cases of dysentery in calves with septicaemia Of | 
varying degree are caused by Bact. enteritidis Gartner, while another va- 
riety, Bact. enteritidis var. dublin is responsible for ‘pneumo-enteritis’ (calf pyo- 
septicaemia). Outbreaks of the latter disease have been recorded in Europe, 
especially in Germany. Little is known of the actual incidence of Bact. enteri- 
tidis infection in cattle, but itis known that some cattle harbour pathogenic 
strains of this organism in their intestinal tract and that the organism may be 
excreted for years in the faeces, intermittently or continuously. The organisms 
may also occasionally be present in the milk through contamination with 
the faeces of carrier cows. However, while cattle carrying the organism in 
the intestinal tract are potential sources of danger to other animals, those 
suffering from active disease are probably the most dangerous spreaders. 
Rodents also probably act as a source of infection, since the organism is a normal 
pathogen of these animals, especially of rats. 


In most outbreaks the disease first tends to affect calves and then slowly spreads 
to adult cattle. Infection takes place by ingestion of food or water contaminated 
with the faeces of sick or carrier cattle. The organism sets up a severe enteritis, 
and there may be invasion of the blood stream resulting in septicaemia. ‘The 
‘dublin’ variety is the more pathogenic, and in this type’ of in- 
fection, in addition to an acute enteritis, there is a concomitant pneumonia 
resulting in heavy mortality. 


SYMPTOMS vary according to the age of the calf. In calves a few days old 
the disease is usually septicaemic and its course is similar to that of acute ‘white 
scours’. In older animals the symptoms may be less acute, and in fatal cases 
pneumonia usually sets in within a week. Joint-ill may also occur. 


_ Lesions are not characteristic. There is enteritis, with or without pneu- 
monia. In acute cases the liver is enlarged and greyish-white nodules 1-2 mm. 
across may be present in the tissue. 


. Diacnosis depends mainly on isolation of the organism from the intestinal 
contents or blood of acute cases ; in more chronic cases the bile also should 
be examined. Since a certain proportion of cattle normally harbour Bact. 
enteritidis in the intestinal tract, the significance of any positive findings should be 
judged in relation to the clinical condition of the animal. The agglutination 
test does not appear to be very reliable, as there is no definite correlation 
between clinical symptoms and the presence of blood agglutinins, 
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Controt. The rapid detection and isolation or destruction of early cases, 
along with adequate disinfection of permises, offers the most certain method 
of control. So far no successful means of vaccination or serum therapy is 
available, but much may be done by tracking down infected cows and carriers 
and removing them from the herd. Where possible, new purchases should be 
tested for evidence of infection. 


BIRDS. 

Bact. enteritidis infections have been Pane in birds , including fowls ducks 
and pigeons. ‘lhe disease closely resembles Bact. pullorum infection and is 
_ characterised 1 in the young bird by acute enteritis and septicaemia. Mortality 
is usually heavy. In adult birds infection is less acute and they usually become 
carriers, harbouring the organism in their ovary and laying infected eggs. 
Bact. enteritidis has been isolated several times from duck and pigeon eggs. 


Diacnosis depends on isolation of the causal organism and its differentiation 
from other Salmonella by serological tests. Prevention and control is on usual 
lines. All dead and aifected birds must be segregated or destroyed, and 
satisfactory hygienic and sanitary measures must be enforced. 


OTHER ANIMALS, and MAN. 


The organism has occasionally been isolated from cases of acute colic in the 
horse, thouga this animal does not appear to be very susceptible. It has also 
been isolated from pigs, mainly as a secondary invader in swine fever. Infec- 
tions in sneep are unknown and _ natural infection of the dog is exceptional. 


Bact. enteritidis is one of the commonest causes of food-poisoning in man, in- 
fection being derived from the-ingestion of food directly or indirectly con- 
taminated with the organism e.g., duck or pigeon eggs. Emergency-slaugh- 
tered animals infected with Salmonella are a common source. In several 
cases infection has resulted from the ingestion of milk from herds harbouring 
one or more infected cows. Rats and mice are also important spreaders a 
illness has resulted from eating food contaminated with their excreta. 


INFECTIONS puz tro BACT. TYPHI-MURIUM. 


‘(Syns. S. typhi-murium, S. aertrycke), 

This organism is commonly present in the intestine of rodents, particularly 
mice, in waich it causes a_ specific disease called ‘mouse-typhoid’, Bact. 
iypai-murium has frequently been reported as causing disease in cattle sheep and 
pigs and more rarely horses, but little is known of the disease in these 
animals. In sheep the organism is responsible for a severe fatal form of dysentery. 
It is said that elephants are particularly susceptible, the disease being an acute 
septicaemia with dysentery. Bact. t»phi-murium infections appear to be com- 
mon in birds, the organism having been isolated from fowls ducks pigeons 
turkeys, canaries, and parrots. Young birds are more susceptible than adults 
and develop an acute enteritis and septicaemia. Adults usually become carriers 
in.the ovary. This organism also has frequently been isolated from duck and 
pigeon eggs. In India and Fakisian pigeons are often infected, and apparently 
healthy birds are thought to harbour the organism in the gut. Pigeons also 
suiter trom a chronic form of the disease, characterised by joint swellings resulting 
in inability to fly. 


In cases of active disease, eontrbt 1 measures should be adopted asin the case 
of Bact. pullorum and Bact. enteritidis. 


. But. typhi-murium is the commonest cause of food-poisoning in man, due to 
‘eating of infected eggs or other contaminated material. ia ey 
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INFECTIONS pure to BACT. CHOLERAE-SUIS. 

(Syn. S. suipestifer). | 

This organism was formerly held to be the cause of swine fever. It is now 
known to be a secondary invader and chiefly responsible for the intestinal 
lesions. The organism may, however, be an independent cause of a diphtheri- 
tic and ulcerative enteritis in pigs (‘swine paratyphoid’), whichis differen- 
tiated from swine fever by the usually more protracted course of the illness, 
the general absence of pneumonic lesions save as a terminal phenomenon, and 
the failure to isolate the virus from the blood and tissues. The disease as a rule 
affects pigs less than six months old, whereas swine fever attacks pigs of all ages. 
It is believed that certain predisposing factors, such as overcrowding and bad 
hygiene, deficient or inadequate diet, are concerned in pathogenesis. The 
disease may be acute, but is usually subacute or chronic and is attended with 
emaciation and blood-stained diarrhoea, 


Diacnosis. There is intense diphtheresis of the gut, usually of the large 
bowel. - The discrete necrotic lesions, so frequently met with in swine fever, 
are usually absent. The history of the outbreak and the age incidence of affected 
animals are helpful in diagnosis. Diagnosis is confirmed by the absence of a 
.virus and by isolating the causal organism from the intestinal lesions and mesen- 
teric glands and in acute cases from the blood. 


ConTroL is by segregation or destruction of affected animals and disinfection 
of premises. Predisposing factors should be remedied. ‘Treatment by ‘gut- 
active’ sulphonamides is recommended: (see appendix 7). 


It may be pointed out that Bact. cholerae-suis is capable cf seting ap a severe 
‘gastro-enteritis in| man. . cin 
| | Oe 


BRUCELLOSIS. 


Brucellosis is-caused by organisms belonging to the genus Brucella. Within 
this genus, three species or types are recognised viz., Br. abortus, Br. melitensis 
‘and Br. suis. Atypical variants of these also occur, Although the predilection 
hosts of the three main types are the bovine animal, goat and pig respectively, 
these hosts may be interchanged and other species also become intected with any 
‘variant, typical or atypical. In Indo-Pakistan, Br. abortus is the most common on 
organised farms ; among the indigenous cattle, at least of C. and S. India, it is 
common to find a variant with characters of both Br. aborius and Br. melitensis, 
A pure Br. melitensis infection possibly occurs but is certainly rare, whilst Br. 
surs has-not yet been tagines in Indo-Pakistan. Brucella are rapidly destroyed 
by sunlight, by common disinfectants and by pasteurization of contaminated milk. 


In Indo-Pakistan, brucellosis is of recognised importance in cattle (including 
buffaloes and’ is probably important in sheep and goats. ‘Lhe native stock 
varies in susceptibility ; thus, among bovines the disease is most prevalent in euro- 
pean and european indigenous crosses, next in indigenous cattle and least in 
buffaloes. Buffaloes however, if removed from their normal habitat, may become 
nearly as susceptible as european stock. Although there are exceptions, sheep 
and goats appear to be fairly resistant to Brucella strains ordinarily present in 
Indo-Pakistan. 


_ Brucellosis is most prevalent under conditions of advanced domestication, 
in the. absence of correspondingly advanced standards of hygiene. It is also 
¢ommon among less highly domesticated animals living in humid or insanitary 
environments. In Indo-Pakistan, therefore, it can usually be detected in breeding 
farms, pinjrapoles, city dairies and also in villages situated in areas where living 
standards are low and rainfall high. On the other hand, it is less frequent in 
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.ém.-desert tracts, which are automatically sterilised by sunlight, or under semi- 
ranch conditions where animals are less crowded. In this country the disease 
seems to occur as phasic enzootics, that is to say, peaks of high incidence appear 
in cycles of about nine years, with intervals having a low abortion rate. 


Symptoms of abortion are commonest during the middle or last third of preg- 
nancy. Although the cardinal symptom is abortion or premature birth, with 
little or no systemic illness, an infected animal may carry its young to full term 
But the offspring is then often weakly or it may be moribund or. stili-born ; 
but in such cases the dam’s secretions are just as infectious as when true 
abortion occurs. The act of abortion is preceded by uneasiness, secretion of 
colostrum and other normal signs of parturition. The foetus is of normal ap- 
pearance, apart from a bloody serous infiltration of the subcutaneous tissues and 
some yellowish slime on its skin. The placenta on the other hand is usually 
characteristically altered. This, like the foetus itself, is streaked with a yellowish 
slime and the cotyledons, which normally are firm plum-red glistening protuber- 
ances, are flaccid and covered with a creamy-yellow coating, not unlike a badly 
‘furred’ human tongue. The surfaces are in fact necrotic. An infected dam 
sometimes retains her placenta for as long as three weeks, this being denoted by 
a reddish-brown vaginal discharge throughout this period. 


Occasionally males may become infected in the epididymis and testicles, the 
infection often being one-sided, giving the scrotum an asymmetrical appearance 
and leading to permanent induration and thickening. All classes of stock, 
but especially working bullocks, are subject to infection of the joints, especially 
the knee (hygroma). ‘The bacteria gain access by the mouth, through such 
mucous surfaces as the conjunctiva, and even, it is said, through the unbroken 
skin. ‘The period of incubation appears to be about a1 days. During this 
period the bacteria can sometimes be isolated from the blood and agglutinins 
are produced, but by the time symptoms appear the invading organism has usually 
left the blood and become localised in the uterus udder or male gonads. In 
the castrated animal the joints are affected. In the female the uterine and 
vaginal discharges may contain the infective agent from two weeks before 
to two or three weeks after parturition. The goat excretes the organism In the 
vaginal secretions fairly constantly from fourteen days before to four months 
after kidding. ‘T’he udder and also lymph glands may remain infected for 
years, and sometimes infection will again become active at the succeeding or 
even later parturitions. Post-abortion calvings are usually full-term, second 
abortions being comparatively infrequent and third abortions rare. In general, 
theretore, brucellosis in the individual animal is a self-limiting disease and active 
infectiousness at parturition commonly ceases with the third or fourth preg- 
nancy after first infection. Males that become actively infected in the gonads 
rapidly pass to a_ stage of chronic infection which often results in sterility, 
and, although the extent to which infected bulls are dangerous as carriers has 
never been clearly established, it is not advisable to allow them to serve 
healthy cows. 


Dracnosis. Any tentative field diagnosis should always be supplemented by 
the agglutination test, applied to all animals of the group or at least to repre- 
sentatives of it. (For instructions as to collection of blood, see appendix 3). In 
Indo-Pakistan, epizootic abortion is more often than not due to brucellosis and, 
when the agglutination test reveals some positive reactors and other features are 
in agreement, brucellosis can be safely diagnosed. Occasionally a sudden crop of 
abortions occur, the characters of which differ from those of brucellosis. In. such 
cases agglutination tests will either be negative or more generally reveal 
afew doubtful reactors which do not justify a diagnosis of Brucella. Such abor- 
tions for instance may follow an attack of rinderpest or some other acute infec- 
tious. disease. | | | ct eee sy : ghekienes 
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= Controt: When the existence of brucellosis has been confirmed, counter- 
measures that are to be applied should take the form of vaccination or of 
control by hygienic measures. Vaccination is indicated when sanitation and 
animal husbandry is bad, when the proportion of infected animals is high and 
also when the calving season coincides with a severe and prolonged monsoon. 
The most suitable sub‘ects for vaccination are calves or heifers, but in certain 
cases non-pregnant adults can also be protected in this way. ‘T’he vaccines employed 
‘should be prepared from living Brucella cultures of low virulence. Control by 
hygienic means is indicated when sanitary conditions are favourable and _infec- 
tion is slight (see appendix 5). 
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DISEASES pues to CORYNEBACTERIA. 


There are four well-defined species of Corynebacterium pathogenic for 
animals. 


1. C. pseudotuberculosis ovis, commonly referred to as GC. ovis or the Preisz- 
Nocard bacillus, is chiefly responsible in sheep for ‘caseous lymphadenitis’ and 
general suppurative and granulomatous conditions. In the horse, C. ovis is gener- 
ally held responsible for ‘ulcerative lymphangitis’ and by some for ‘contagious 
acne’. The organism is frequently isolated from mixed suppurative infections 
of animals and its pathogenic role is then difficult to assess. 


. 2. C. pyogenes is a common cause of suppuration in cattle sheep goats and 
swine. In adult and young cattle, C. pyogenes may be associated with broncho- 
pneumonia, pyaemia, and ‘summer mastitis’. In calves, the organism is said 
to be associated with joint-ill, and it has also been isolated from lesions of ver- 
rucose endocarditis in older calves and cattle. Sheep are perhaps less sus- 
ceptible than cattle, though C. p»ogenes has been reported to cause pulmonary 
and udder infections in sheep. In goats in Indo-Pakistan, the organism causes 
enzootic or epizootic outbreaks of broncho-pneumonia, apparently related to 
infection with lungworms. Septic mastitis in goats due to C. progenes is even 
more - prevalent, while hill goats are particularly prone to peritonitis 
associated with C. progenes. This disease appears to be related to ‘pimply gut’ 
(oesophagostomiasis), to which goats are normally subiect. 


3. C. equi causes lung lesions in foals calves and swine, and tubercle-like 
lesions in the cervical lymph nodes of swine. 


4. C. renale causes suppurative pyelo-nephritis and cystitis in cows. - 


CASEOUS LYMPHADENITIS of SHEEP. 
- (Syn. Pseudo-tuberculosis). 


This is a chronic enzootic disease, prevalent in most large sheep-rearing countries. Actual 
losses are low, but the disease is of economic importance as a cause of condemnation of sheep 
carcases. InS. America and Australia, the incidence in yearling lambs is low but it rises 
progressively with age, and as many as 50 per cent. of older sheep may be affected. _ 


The organism is tenacious, surviving in dried pus for several months, and it has been isolated 
from the faeces of infected and of some normal sheep. Sheep are believed to become infected 
through cuts and abrasions at shearing, either from infected instruments or from soil contamin- 


ation of the wounds. This explains the frequency of the disease following castration docking 
and ear-tagging. = 


Symptoms. There is swelling and suppuration or caseation of superficial lymph glands, 
_ chiefly the prescapular precrural and superficial inguinal. Health is usually little affected, but 
some severe cases are cachectic, due perhaps’ to C. ovis toxin. 


Lesions are usually confined to the superficial or intrathoracic lymph glands. These are 
enlarged and contain abscesses up to the size of a hen’s egg, the pus being greenish thick and 
‘ creamy. The abscesses rupture externally or become encapsuled with the contents caseated 
or calcified in concentric layers. Similar lesions may be found in the lungs and kidneys. 


Diacnosis AnD Controt. Apart from noting the symptoms and lesions, cultures may be made 
from gland pus, and the organism identified by microscopical examination (short, rather 
thick, gram-positive rods) and by intrap. inoculation in guinea-pigs (Strauss reaction). 
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Vaccines are of doubtful value, and prevention is based on hygienic measures. Shearing sheds, 
which are the main source of infection, should be properly constructed and kept damped down 
with disinfectant sprays during shearing. In affected countries losses have been reduced by 
systematic palpation of the glands of sheep, shearing affected animals last and by removing 
all sheep immediately after shearing to clean paddocks with reasonable pasture cover. A 
reliable antiseptic dip after shearing is also advised. 


ULCERATIVE LYMPHANGITIS of EQUINES. 


The disease was severe in army horses in 1914-18. In Indo-Pakistan, little is 
known of it, though sporadic cases have been encountered in tonga ponies. The 
probable reason for this relative freedom is the absence of the predisposing cause 
viz., exposure to protracted wet and cold. As regards aetiology, organisms other 
than the Preisz-Nocard bacillus, such as streptococci, may be associated with 
ulcerative lymphangitis. 


Symptoms and Lesions. The condition, which has been described as a cel- 
lulitis, is a chronic one, with little tendency to complete healing. The earliest 
symptom is pain and swelling, usually around the fetlock joint of one or both hind- 
limbs. Small nodes then appear on the skin, rupturing to form discharging 
and granulating ulcers. These may form scars, but shortly fresh nodes develop 
in adjacent areas of the skin, while the limb becomes much thickened as a 
result of oedema and Iymphangitis and finally of connective tissue production in 
excess. Further abscesses are likely to form higher up the limb. The 
regional lymph glands may be swollen but do not suppurate (distinction 
from ‘epizootic lymphangitis’). : 


DIAGNosis AND Controu. The. distinction has to be made from glanders and 
epizootic lymphangitis by the mallein test and by laboratory examination of 
the local discharges. The blood serum in true cases of C. ovis infection has been 
found to neutralize the toxin of this organism and a diagnostic test based on this 
reaction has been proposed. Many claims have been made for vaccine therapy 
but for individual cases it is probably best to apply ordinary surgical treatment. 
Cases should be segregated and if failing to respond should be eliminated. 


DISEASES due to C. PYOGENES. 


These appear to originate from C. pyogenes occurring as a common inhabitant 
of the normal body. Recently it has been shown that C. pyogenes, like other mem- 
bers of the genus, produces a filterable toxin. It is a common organism in the 
udder and respiratory tract of goats in Indo-Pakistan and produces lesions when 
through some cause the vitality of these tissues is lowered. In cattle, it has 
been isolated from various situations e.g., tonsil udder uterus vagina. It 
causes suppuration in various tissues, such as lymph glands, as well as broncho- 
pneumonia and liver abscess. 


‘SUMMER MASTITIS’. 


This disease, so-called because of its seasonal occurrence, is mostly seen in 
the form of outbreaks among dry cows and heifers at pasture. The mastitis 
is often severe, with arthritis as a complication, and may be fatal. The under- 
lying causes of such outbreaks are not well known. Flies are said to be respon- 
sible for disseminating infection, but this is not established and it seems more likely 
. that the mastitis is a metastatic lesion originating from some internal focus and 
brought into existence by some debilitating agency. The mastitis is of suppura- 
_ tive type and the pus has a very offensive odour. On microscopical examina- 
tion the pus is found to contain masses of minute gram-positive organisms in the 
form of short slender rods which may be mistaken for cocci. Sulphapyridine 
has been tried for treatment, and alum-precipitated toxoid both for treatment 
and prevention. } 
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ENZOOTIC PNEUMONIA of FOALS. 


In certain biesetorending tracts of W. Pakistan, pneumonia of somewhat enzoo- 
tic nature occurs-among foals as a result of infection with C. equi. Sometimes 30— 
“HO per cent. of foals raised may be lost during the season. Foals one to three 
months of age are particularly susceptible, most cases occurring in the dry 
summer months. With the monsoon the disease disappears, but a few odd 
cases crop up during the autumn. Infection is probably by inhalation. 


Symptoms. Animals are feverish, dull and off-feed and have a dry cough. 
Very soon there are definite signs of pneumonia. Emaciation is rapid and 
death follows a week or so later. In cases which linger joint swellings are 
liable to appear. | ) | 


PREVENTION and TREATMENT. No efficient vaccine has so far been evolved. 
On the other hand, attention to hygiene appears to have reduced the incidence. ° 
Rotation of grazing grounds and paddocks so that they come into use only once 
in several years should be adopted. The addition of minerals and vitamins 
to the diet appears to increase the resistance of foals. It has been claimed | 
that mercurochrome, injected into the veins in dose of 25.c.c. of 1 per cent. 
solution, repeated if necessary, will save many cases if given early. 


Vi. 3 Be ks 


DISEASES put tro FUSIFORMIS. 


Fusiformis mnecrophorus causes various forms of — necrobacillosis, such as 
calf diphtheria or necrotic stomatitis, ‘foul-of-the-foot’ in cattle and 
‘false foot-rot’ in sheep, ‘bacillary necrosis’ of the liver of cattle, a necrotic form 
of dermatitis in the horse, a facial dermatitis in sheep and enteritis in swine. 
The organism may also be found in long-standing wounds e.g., in quittor, Cre. 
in horses, and in navel-ill of lambs and “calves. Rabbits and mice but not 
guinea-pigs are susceptible to experimental infection. 


F. necrophorus does not ordinarily live as a saprophyte in the soil, though 
it can exist for some time in this situation. While wounds may become infected 
from soil, it is to be noted that the organism has been found on healthy mucous 
surfaces e.g., of the mouth and intestine, and infection may result from relatively 
insignificant injuries. For example, there is a connection between dentition 
and the incidence of calf diphtheria. Necrobacillosis may also occur as a second- 
ary Infection in swine fever, whilst localised staphylococcus infections seem pecu- 
liarly susceptible to secondary infections of this type. FP’. necrophorus is an anaerobic 
bacterium, which elaborates a soluble exotoxin and a_ resistant endotoxin, and 
it is the latter in particular which is.responsible for the necrosis. ‘This is of the 
coagulative type, the lesions being dry crumbling greyish or yellowish in colour, 
and sharply demarcated from the | healthy tissue. In some lesions, asin ‘quittor’, 
tissue destruction is slow and insidious, necrotic and suppurative processes mutual- 
- ly aiding each other. On_ occasion, as in navel-ill and calf-diphtheria, there is 
“invasion of the blood stream with metastatic lesions in the liver and lungs. Many 
cases of necrobacillosis in adults may be residual infections of this nature. 


CALF DIPHTHERIA. 


Diseases of animals due to #. necrophorus are usually Seta but a diph- 
theria is an exception, being enzootic, apparently highly contagious and fatal. 
Spread is usually by contaminated feeding pails. The incubation period is about 
five days. While calves may be affected during the first few days, the disease 
most commonly appears in older calves up to the age of six months, An ana- 
logous disease is occasionally seen in suckling lambs and pigs. 
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Symptoms AND Lesions. There is fever and indications of pain in the mouth, 
as shown by dribbling ofsaliva and inability to retain food. Breathing is laboured, 
there is persistent cough and rapid emaciation, due to the toxaemia. In acute 
cases death occurs within five days, while subacute cases may last for some 
weeks, with slow healing of the lesions. 


Lesions occur in the mucous membrane of the hard palate and gums, on the 
free margin and tip of the tongue, in the tonsils and walls of the pharynx larynx 
and trachea, and occasionally in the gastro-intestinal tract. The nasal mucous 
membrane may also be affected. Necrotic, firmly adherent patches of varying 
size form in these sites and later slough, leaving deep ulcers with indurated 
margins. The surrounding tissues and adjacent lymph glands are inflamed 
and oedematous, and there may be deeper penetration with involvement of bone 
or cartilage. Lesions may also develop in the lungs liver and other organs. 


Diacnosis and Conrrout. The appearance of the lesions is characteristic. 
For confirmation post-mortem material taken from the margin of the lesion 
and including some healthy tissues may be fixed and sections stained by 
Loffler’s methylene blue. The organism occurs as delicate wavy beaded fila- 
ments. Cultivation may be difficult. One may also inoculate a rabbit subcut., 
the animal should die in two to three weeks, with a localised necrotic focus at 
the site of inoculation. 


There is no vaccine available for Fusiformis infections, but sulphapyridine has 
been recommended (see appendix 7). Affected calves may be isolated and 
given separate attendants and feeding utensils which should be _ sterilized; 
if the calf is allowed to suckle, the udder and teats should be washed with  per- 
manganate solution and dried before each feed. Calving -boxes should be pro- 
perly disinfected and their use temporarily discontinued if possible. ‘Tempera- 
tures of all calves should be taken daily and any suspected animal isolated. 


FALSE FOOT-ROT in sheep. : 


There is much confusion over affections of the foot in sheep. Contrary to 
‘true foot-rot’, the ‘false’ form originates from septic infection of the coronary 
tissues. Pus forming beneath the horn burrows to the deeper structures of the foot, 
involving tendons and ligaments, frequently with ulceration of articular surfaces 
and anchylosis. Sinuses develop around the coronet or in the digital cleft. The 
condition is said to be contagious and it is mainly confined to mature sheep 
and to one digit. Wet pastures or seasons are predisposing. A_ closely- 
es condition of sheep, viz., a suppurative cellulitis, affects the skin above the 
oot. 


FOUL-OF-THE-FOOT in cattle. 


This is an inflammation and necrosis of the digital cleft, with ulceration and 
secondary infection sometimes extending to tendons and joints and causing 
gangrene. Usually one digit is affected. There is systemic disturbance and the 
condition requires early surgical attention. 


BACILLARY NECROSIS of the liver. 


Infection probably enters from the intestine via the portal blood and may 
be metastatic in nature, derived from Fusiformis infections in early life. The 
disease is usually only recognised after death, the lesions consisting of areas of 
necrosis up to three inches in diameter, roughly spherical, and limited by a 
haemorrhagic zone. The area often becomes encapsuled with central soften- 
ing or calcification, It may thus easily be mistaken for an ordinary abscess. 
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NECROTIC DERMATITIS of the HORSE. 

This is an affection of the lower parts of the limbs—coronet and heel—due to constant 
exposure to cold muddy surroundings. Fusiformis organisms are said to form part of the 
bacterial flora involved. There is lameness and fever and may be necrosis and ulceration of 
the skin. Animals should be moved to higher and dryer ground in order to promote 
healing of the parts. 


NECROTIC FACIAL DERMATITIS of SHEEP, 


In this disease, localised swellings develop on the skin of the face, become necrotic and 
slough. There is fever, discharge from the nose and eyes, with death from pneumonia as a 
common sequel. Many animals may be affected within a short time. Cases should be removed 
as soon as they appear and the healthy animals put on fresh pasture. 


NECROTIC ENTERITIS of SWINE. 


This occurs as a complication of swine fever when intestinal ulcers become 
infected with Fusiformis. This should not be confused with a similar condition 
in young pigs arising from a deficiency of nicotinic acid. In the latter, coin- 
cident infection with Bact. cholerae-suis plays an obscure part in the syndrome. 


FOOT-ROT in SHEEP 


This disease has been ascribed to an organism known as Fusiformis nodosus, 
which has certain characters different from F. necrophorus. ‘The organism is 
said to be assisted in its invasion of the feet by a spirochaete, S. penortha, among 
other bacteria. There is also some evidence that the larvae of a worm parasite, 
Strongyloides papillosus, assist entry of the organism. In any case the term 
‘foot-rot’? should be reserved for a specific contagious disease, characterised by 
separation of horn from the soft tissues of the foot, usually without involvement 
of the coronary tissues. The disease is more important in some temperate countries 
than in India. 


Sheep of all ages are affected, frequently in more than one foot at a time and 
in both digits. In a flock practically all the ewes may be affected or the 
disease may smoulder for years with varying severity. Many animals, espe- 
cially during summer months, show lesions which are subacute and non-pro- 
gressive. Insuch flocks during the winter the disease may be expected to flare 
up, so that in this respect the incidence is seasonal. It is also highest on luxuriant 
pastures and in areas with normally high rainfall. It must be made clear that 
wet pastures, though predisposing, do not actually cause the disease. Thus, 
in Australia during the winter months healthy sheep generally develop foot-rot 
some ten to fourteen days after they have been put on infected pastures, but this 
rarely happens during the summer months—an important fact in control. Ma- 
terial from foot-rot lesions produces the disease when rubbed into the scarified 
surface of the interdigital cleft ; such material retains its infectivity for only a few 
days even under the best conditions. Similarly, foot-rot may be induced with _ 
pure cultures of F. nodosus, although such experimental lesions are mild in com- 
parison with lesions of the natural disease. 


Symptoms and Lesions. The lameness affects one or more feet, the animal 
hobbling painfully on three legs or being made to rise only with difficulty. 
- Malformation of the foot from disuse overgrowth of the horn is common. Loss 
of weight and poor quality of wool arises from the animal’s inability to graze 
normally. | 


There is a spreading necrosis, usually with suppuration,of the soft tissues under 
the horn of the sole. This eventually leads to partial or complete separa-_ 
tion of the horn, exposing a raw unhealthy-looking surface with a charac- 
teristic odour. In some subacute cases little may be seen beyond overgrowth 
of the horn, and the free use of the paring knife is necessary to uncover the lesions, 
which are then seen to be dry and somewhat crumbling. 
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Controu: ©The specific organism has feeble powers of survival outside the 
lesions, hence control should not be difficult. First, the feet of all sheep in the 
flock must he systematically examined, preferably during the summer months, 
and the paring knife used to explore all suspicious cases, especially those showing 
any deformity or overgrowth of horn. Such animals, along with clinical cases 
and any with an unhealthy appearance of the skin of the digital cleft ‘must be 
removed for treatment. If infected pastures are left unstocked for two weeks; 
(for one month in winter and in the case of wet pastures), they may be restocked 
safely with clean sheep. Good drainage of pastures is important. ‘The use 
of footbaths containing 10 per cent. copper sulphate or better 2°o per cent. 
formalin is recommended, after all diseased horn has been pared away. It is 
important that the animals should stand in the bath for half-an-hour and not simply 
walk through it. ‘The bath should be repeated several times at two-day intervals 
after any necessary re-paring of the feet and the same solution can be 
used four or five times. 
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ACTINOMYCOSIS anp ACTINOBACILLOSIS. 


These two diseases produce a similar type of pathological process, the causal’ 
organisms, however, being different. Both are chronic infective diseases 
chiefly of cattle, characterised by the slow formation of granulomatous 
and occasionally suppurative swellings im certain situations. Sporadic 
cases have been recorded in Indo-Pakistan, It must be noted however that similar 
granulomas may be caused by other organisms e¢.g., ‘actinomycosis’ of the bovine 
udder is nearly always due to staphylococci. Actinomyces bovis, the cause of 
actinomy Cosis, is a gram-positive branching organism, commonly referred 
to as'the ‘ray fungus’, because of the club- -shaped radiating processes around 
the parasite in the lesions. ‘I'he actinobacillus on the other hand isa small 
gram-positive bacillus. ‘The actinomyces is a strict tissue parasite and not 
as previously thought a saprophyte on certain food grains. Little is known 
ofthe mode of infection, although the organism is. believed to be a normal 
inhabitant of the alimentary and respiratory tracts and mouth cavity in ~ 
cattle. ‘This explains how. infection results from injuries to the buccal 
mucosa and gums, caused by the awns of grains or hard fodder establishing 
necrotic foci suitable for development of the organism. Infection of the tooth 
socket at the change of dentition is probably a frequent cause of lesions of the 
jawbones. 


Symptoms. The two diseases develop insidiously in the tissue attacked and 
signs of active infection are usually not apparent for months, the symptoms that 
ultimately appear depending on the size location and severity of the lesions. ‘Thus, 
granulomas in the pharyngeal tissues may cause respiratory distress, difficulty 
in swaliowing or intermittent attacks of choking ; when the jaw-bones are 
affected , there is diihiculty in mastication, loosening and shedding of the teeth, 
and emaciation. When the lungs are aitected, the course may be somewhat 
like that of pulmonary tubercuiosis. | 


Diacnosis. The authenticity of many lesions in cattle described as actino- 
mycosis is to be doubted, as diagnosis has often been made on_ histological 
grounds. lt is now agreed that Actinomyces bovis usually causes lesions in 
bone and that similar lesions in_ the ‘soft tissues «are generally caused by the 
Actinopacillus. 


For ‘diagnosis, if the lesion is an open one, a little of the pus or serous dis-_ 
charge may be collectea and ailuted with water ; on shaking, granules are 
then noticeable. In actinobacillosis these granules are soft, whereas in actino- 
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mycosis they are usually hard and may be calcareous. On crushing the gra- 
nules between two slides and staining by Gram’s method, gram-positive organ- 
isms,—bacterial,, filamentous or streptococcal in  form—are seen in 
actinomycosis, and short gram-negative organisms in actinobacillosis. In open 
lesions or in post-mortem material, scrapings from selected centres of suppu- 
ration will usually show clubs when examined in wet film. Such clubs, how- 
ever, are present both in actinobacillosis and actinomycosis. 


Controt. As infection takes place through injuries of the buccal and 
pharyngeal mucosa, these must be minimised as far as possible by withholding 
harsh indigestible fodders, especially during the age of dentition. 


Where possible, total extirpation of the growth should be practised. In 
any case, treatment with compounds of iodine is advised. Pot. iodide is the 
drug most commonly used, in drinking water in daily doses of 2 to 10 g.* accord- 
ing to age and weight. Recently, the sodium salt given intrav. has been found 
to yield quicker results. The dose is 1 oz. in a pint of sterile distilled water per 
1,000 lbs. body weight. If necessary, a second dose may be given after an 
interval of ten days. Pregnant cows may not tolerate this treatment. 


ACTINOMYCOSIS. 


The lower jaw is more commonly affected than the upper. The medullary 
cavity of the bone is first affected, becoming slowly filled by granulomatous 
tissue, interspersed with purulent foci. The adjacent bone becomes _ infil- 
trated by the new tissue, and considerable swelling absorption and _ rarefaction 
of the bone occurs. In the subsequent repair process, new periosteal bone is 
formed, the term ‘lumpy jaw’, appropriately describing the end result. The 
pus produced in the bone cavity is voided through sinuses in the bone, leading 
_ to the surface of the investing soft tissues which thus become infected. The 
soft tissue surrounding the roots of the teeth is likewise affected, leading to irre- 
gular displacement and extrusion of the teeth, ulceration of the gums and 
palate. Extension of infection to the meninges or to the maxillary sinus’ and 
thence to the turbinate bones and nasal membrane has been described. Actino- 
mycosis of the lungs is shown by the formation of nodules in the lung  tissne, 
which reach the size of a hen’s egg and undergo central softening. 


A chronic suppuration of the superficial lymphatics and lymph glands of 
cattle and buffaloes associated with A. farcinicvs is fairly common is Indo- 
Pakistan. 

ACTINOBACILLOSIS. 

This is much more common in cattle than actinomycosis, while the, disease 
seems to be more prevalent in sheep than was previously supposed. ‘The actino- 
bacillus is chiefly responsible for the characteristic lesion of ‘wooden tongue, 
and granulomatous usually polypoid ‘tumours’ of the pharyngeal regions, some 
times involving the retropharyngeal lymph glands in a terminal suppuration. 
Lesions may also be present in the rumen and liver, and occasionaily in tne spleen 
kidney, etc. Foci of suppuration are scattered through the granuloma and 
occasionally fairly large abscessses may form by coalescence of adjacent foci. 
In the tongue there is general hardening and enlargement with superticial ulcera- 
tion on the dorsum and sides. The organism knowa as Actinobacillus actinoides 
has been associated with pneumonia in calves. : 

ie Oe 
DISEASES pus to PFEIFFERELLA. 
GLANDERS, 


This disease of equines occurs sporadically in Indo-Pakistan. Cases are uncom- 
mon in army horses, due to systematic mallein testing, but.are probably more fre- 
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quent among civilian horses, such as tonga ponies. In the horse the disease 
has a chronic tendency ; the donkey is much more susceptible, the disease 
usually running an acute course, and the mule is intermediate in its behaviour. 

The disease is communicable to man, the course being acute or chronic. 
Occasionally glanders occurs in wild carnivora in captivity, especially in the cat 
tribe, through eating glanders flesh. Cattle are immune, while the sheep 
and dog are susceptible to experimental infection. 

} 


Pfeifferella mailei is a strict tissue parasite and is excreted from open lesions 
and sometimes with the faeces and urine. It is readily destroyed by mild dis- 
infectants, but is said to survive in water for two or three weeks and still longer 
in infected stables. The period of incubation is said to be two or three 
months on an average. In some horses the infection remains latent for years, 
but symptoms are liable to arise from various predisposing Causes such as over- 
work or debility. Infection is stated to arise from ingestion, contaminated water- 
ing troughs and mangers being particularly blamed. It is likely, however, 
that natural infection may take place by other routes. Thus, skin infection 
(farcy) may follow abrasions from contaminated harness clothing or grooming 
tools, while nasal glanders is said to be spread at times by sponges. Once 
infection is established, the organisms spread by the lymphatics to pre- 
dilection sites, such as lung and nasal mucosa, but in some cases there may be 
an early transient invasion of the blood stream. The systemic lymph glands 
in general are specially prone to infection. 


Symptoms and Lesions. It is customary to describe three forms of glanders 
viz., pulmonary, nasal and skin (farcy), though these forms may be inter- 
dependent. Symptoms depend on the extent and severity of the lesions. The 
pulmonary form may develop either insidiously or as an acute primary affection. 
On post-mortem the lung pulp may contain numerous or few nodules ranging 
in size from a poppy seed to a pea, which can be easily detected by palpa- 
tion. The nodule is at first translucent, later opaque and greyish-yellow, and 
has haemorrhagic borders. In some cases the nodules are imbedded in a 
focus of catarrhal pneumonia a few inches in diameter. In other cases the 
adjacent lung tissue shows no acute reaction, but the discrete nodules slowly 
acquire a fibrous capsule and calcify from the centre. Lung lesions may 
also consist of multiple scattered areas of broncho-pneumonia, pigeon-egg 
or orange in size, and demarcated by a haemorrhagic zone. ‘These patches may 
later consolidate and become sarcomatous in appearance and consistence, 
while the cut surface shows caseous or purulent foci. There may also be pleurisy 
with adhesions, and exudate in the pleural cavity. Inthe nasal form the upper 
part of the nasal mucosa tends to be involved first and lesions may or may Not 
spread to the lower visible portion. In advanced and acute cases the entire 
membrane is commonly affected. Nodules forming on the mucosa are trans- 
formed into ulcers with ragged edges; ulceration may also extend to the underlying 
cartilage, even with perforation and extension of infection to the opposite side. 
Adjacent ulcers may coalesce into large areas, which tend to heal slowly, 
forming irregular stellate scars. Similar lesions are sometimes found in the 
nasal sinuses, while the larynx, guttural pouch and eustachian tubes may like- 
wise be afiected. ‘Lhe earliest visible sign of these lesions is a thin glairy nasal 
discharge, unilateral or bilateral, which later becomes more copious blood- 
tinged and purulent. At an early stage of nasal affection, the submaxillary 
lymph glands on one or both sides slowly enlarge, becoming fibrous hard and 
lirmiy adherent to the lower jaw. Small caseous or semi-purulent foci are seen 
on the cut surface of the gland. In farcy one or both hind limbs may be affected, 
lesions being less irequent in other parts of the skin, Farcy is usually the result 
of a generaused infecuon, Small nodules (‘farcy buds’) develop in the skin 
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- along the course of the lymphatics. The nodule undergoes central softening, 
there is a thin oily exudate, and gradually an ulcer is formed. Occasionally 
such ulcers may heal, to be followed by a fresh crop, but more usually exten- 
sive skin ulceration results. ‘The lymph vessels become thickened, the lymph 
nodes standing out prominently. At the same time the affected limbs are greatly 
swollen from oedema. 


Dracnosis. Clinical symptoms and lesions, when well developed, may be 
sufficient for diagnosis. Early symptoms, however, are only suspicious. The 
use of mallein (see appendix 2) has largely solved difficulties of diagnosis. In 
doubtful cases the animal may be isolated pending a further test. An attempt 
may also be made to isolate the organism from fresh farcy buds. Any culture 
so obtained should be identified by microscopical examination, by the ap- 
pearance of the culture (or subculture, on potato), and by inoculating male 
guinea-pigs intrap. (Strauss reaction). Serological tests have also been advo- 
_ cated viz., agglutination, complement fixation and conglutination tests. If 
there is any reasonable suspicion of glanders after all possible means of diagnosis 
have been applied, destruction is advised. 


Controt. Glanders has been eliminated from many countries as a result of 
legislation. In Indo-Pakistan compulsory notification of the disease is necessary 
under the Glanders and Farcy Act, but unfortunately the onus of reporting 
cases 1s on the owner. ~ 


When glanders has been confirmed in a stable, the following steps are to be 
taken. All stable-gear must be adequately disinfected ; that of infected horses 
should be burnt. Walls, mangers, partitions and floors should be scraped and 
disinfected. Water-troughs should be disinfected, and individual watering 
buckets used until the outbreak is declared over. All animals, in contact or not, 
should be tested with mallein and reactors destroyed. ‘The same refers to newly- 
purchased horses. ‘The outbreak can be declared over, fourteen days after the 
mallein tests and disinfection have been completed. Known in-contacts should 
be tested twice, if the first test is negative. 


MELIOIDOSIS. 


This somewhat rare disease, reported from Malaya, China, etc., and chiefly 
of importance in man, is caused by an organism Pf. whitmori closely related to Pf. 
mallet. ‘The rat is the natural host of this organism but dogs and cats are also 
susceptible. In the only case recorded in the horse, the organism was isolated 
from the nasal discharge. ) 
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DISEASES put to MYCOBACTERIA. 
TUBERCULOSIS. 


Tuberculosis is characterised by specific tissue changes (cell proliferation, 
necrosis and caseation). There are three main types of Mycobacterium tuberculosis, 
designated after the species or group in which they particularly occur, namely, 
as human, bovine and avian types. The organism belongs to the acid-fast group, 
which means that once the organism has been stained with a suitable dye it 
resists decolourization, even with strong mineral acids. Staining is ordinarily 
done by the method of Zichl-Neelsen i.e., staining with warm carbol-fuchsin 
followed by decolourization with 3 per cent. HCl in 75 per cent. alcohol 
and counter-staining with methylene blue. 


- The organism is very resistant to chemicals and disinfectants, but is easily 
destroyed by heat and sunlight. Outside the body it may live for long periods. 


40 


DIFFERENTIATION OF TyPEs, The three main types of tubercle bacilli are differen. 
tiated by their morphological and cultural characters and by their virulence 
for animals. Bacilli of the human type are usually longer and more slender 
than the bovine, while bacilli of the avian type are usually pleomorphic, some 
times appearing as Cocci and sometimes as long rods. The human and avian 
types grow with relative ease on artificial media (eugonic), growth being improved 
by glycerol, while the bovine strains grow with more difficulty (dysgonic) and 
their growth is almost always retarded by glycerol. The bovine type is more 
widely pathogenic than the others. Of laboratory animals, it is pathogenic 
for rabbits and guinea-pigs, while the human type is pathogenic for the guinea- 
pig but only slightly so for the rabbit. Neither type is pathogenic for fowls. 
The avian type is pathogenic for fowl and rabbit, but not for guinea-pig. 


TUBERCULOSIS in CATTLE. 


Of the large domesticated animals, cattle are the most subject to 
tuberculosis and are responsible for most of the tuberculosis in other 
animals. Where they are intensively domesticated, as in Europe, tuberculosis 
is widespread and in badly infected herds 40—50 per cent. or more animals 
may be affected. In this country, it was believed until recently that tuberculo- 
sis in cattle was rare, but a more careful examination of carcases and the 
results of tuberculin tests have shown that the disease exists in most parts. 
Nevertheless, the great mass of cattle throughout the country are 
free from tuberculosis and, even when the disease does occur, it is usually limited 
to the thoracic glands. How far this is due to the more natural conditions 
under which the animals are kept and how far to an inherently greater 
resistance of the native cattle, has not been definitely determined. 


The type of tubercle bacillus responsible is nearly always the bovine, the other 
types being non-pathogenic to cattle or causing at most slight retrogressive 
lesions in the glands of the digestive tract. 


MoDE OF INFECTION, The organism can enter the tissues by any route, but in cat- 
tle it is usually by the respiratory tract, infection being conveyed either on particles 
of dust or by expired droplets of moisture or mucus. Infection is, therefore, 
more likely to occur in closed spaces e.g., in cattle sheds ; the greater the con- 
gestion, the greater the danger ofinfection. For this reason, large herds are more 
frequently and severely infected than small ones. In open spaces, such as pas- 
tures, the danger of infection is much less. ‘In calves infection sometimes occurs 
by the alimentary route through drinking contaminated milk. Congenital 
tuberculosis resulting from intra-uterine infection sometimes occurs, but such 
calves soon die of tuberculosis. 


Once tubercle bacilli have entered the tissues, they initiate a tuberculous 
lesion, either locally or in the adjacent lymph gland or both. Subsequent spread 
within the body occurs either by continuity, along contiguous surfaces, or via 
the lymphatics or blood ; in advanced cases practically every gland and organ 
in the body may be affected. 


SYMPTOMS vary greatly, depending on the organ or organs involved. Before 
vital organs have’ become extensively involved or when infection remains 
localised throughout, symptoms may be absent. This type of localised symptom- 
less disease is fairly common in the native cattle. In progressive cases the lungs 
are always attacked and then the symptoms are intermittent or remittent fever, 
a short dry husky cough and gradual emaciation. Sometimes, if the intestine is 
involved, there is persistent intractable diarrhoea. In a minority of cases the udder 
is affected, causing a hard painless enlargement of the gland, usually in one 
of the hind quarters, and with or without enlargement of the supramammary 
glands. ‘The lesions may be nodular or diffuse. ‘he milk, at first unaltered, 
later becomes watery, greenish-yellow and contains large numbers of tubercle 
bacilli. In advanced cases milk secretion may cease. 
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The course of the disease varies greatly, from a few months to years, and in some 
animals may never reach a clinical stage. Once symptoms have developed, how- 
ever, the disease is likely to progress slowly, with exacerbations and remissions 
till death. Debilitating conditions e.g., cold, inadequate and innutritious diet, 
over-exertion, parturition, etc., aggravate the symptoms and may hasten the 
end. 


_ Lestons. In most cases in native cattle lesions occur mainly in the bronchial 
and me‘iastinal glands, which are enlarged caseous and contain calcium depo- 
sits. Next in order of frequency the lungs are affected, containing yellowish 
caseo-calcareous nodules of varying size. In miliary tuberculosis, due to 
dissemination of the bacilli by the blood stream, millet-sized tubercles are 
present throughout the lungs. The pleurae are next affected in order of 
freanencyv ; they are thickened in places and. studded with villous or nodular 
proliferations. Nodules are also present in the mesenteric glands, and changes 
similar to those on the pleurae may occuron the peritoneum. Affection of other 
glands and organs is much less common, but no tissue is immune. 


(Note. In “skin-lesion tuberculosis” noted mainly in America and 
Europe, small encapsuled abscesses develop in the skin or subcutaneous tissues 
of the limbs, usually along the course of lymph vessels. The causal organism 
is, however, non-pathogenic to laboratory animals, and the exact nature of the 
condition is still in doubt.) 


Diacnosis. (i) Demonstration of tubercle bacilli by (a) microscopical exa- 
mination, (b) cultural examination, and (c) animal inoculation. Tuberculosis 
may be detected by microscopical examination of sputum milk faeces 
urine, etc., failing which cultural examination and guinea-pig inoculation 
may be attempted. For mammalian types, guinea-pig inoculation is the most 
delicate test but the result does not become available for several weeks. For 
avian types, fowls should be inoculated. 


(ii) Tuberculin (allergic) tests. These have the great advantage that they 
will give immediate confirmation of a suspected case. Moreover, they can 
detect ‘closed’ infections, which the previously mentioned methods are unable to 
do. However, animals in an advanced stage of the disease may not react, but 
such cases should be diagnosable clinically. (For methods of using tuberculin, 
see appendix 2). 

(iii) Serological tests. Agglutination and complement fixation tests have some- 
times been used, but are not recommended. 


(iv) Character of the lesions. The tuberculous lesion is of characteristic 
appearance. In doubtful cases, one may aim at demonstrating tubercle: ba- 
cilli (as above). The lesion may also be examined histologically for characteristic 
changes viz., presence of epithelioid cells, giant cells, necrosis, caseation and 
calcification. 


Conrrout. There is no curative treatment. Likewise, there is no vaccine 
that will confer lasting protection, though numerous methods have been tried 
e.g., ‘B.C.G.,’ (Bacille Calmette-Guerin). 


When disease is suspected in small herds, an early opportunity should be 
taken at control by test and disposal. In dealing with large herds this method 
may not be practicable. In that case, Bang’s method of control should be adop- 
ted, but the instructions must be followed implicitly. The method is based on 
the observation that calves born of tuberculous cows are almost invariably 
healthy and that congenital tuberculosis is rare. All animals with clinical signs 
of tuberculosis are to be slaughtered, especially those showing signs of pul- 
monary intestinal udder or uterine tuberculosis. The remainder are to be 
tested with tuberculin and then divided into reacting and non-reacting groups. 
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The latter group is transferred to previously disinfected byres, or in the absence 
of such, is segregated by a wooden partition. Separate exits are provided 
for the two groups. Each group has its own grazing grounds and attendants. 
The healthy group is tested periodically (six months to a year, depending on 
‘the incidence) and any reactors are removed to the reacting group. Of the calves, 
those born of non-reacting cows remain with their mothers, but the healthy 
calves of reacting cows are weaned immediately and removed to the healthy 
herd, where they are reared on boiled or pasteurized milk or milk known to be 
tubercle-free. A close watch is kept on reacting animals and if any show clinical 
symptoms, they are at once removed and slaughtered. In this way the numbers 
_ in the non-reacting group gradually increase , while the number of reactors. de- 

creases until eventually the herd consists of healthy animals only. Introduc- 
tion of fresh infection is prevented by testing all new purchases before admit- 
tance. Where immediate weaning is not possible, the calves may remain with 
their mothers, but after weaning they should be tested twice at an interval of 
a month and removed {o the healthy herd only if they are free from tuberculosis 
This usually results in the loss of a few calves. It may be noted here that milk 
rom tuberculous cows may contain tubercle bacilli, even when the udder is 
not visibly tuberculous. 


TUBERCULOSIS in the HORSE. 

This is rare in Indo-Pakistan but not infrequent in western countries, where 
bovine tuberculosis is more prevalent and where raw cow’s milk is. fed to horses 
either in the ordinary course when they are young or during illness. Infection 
is of the bovine type and occurs via the digestive tract, rarely by the respiratory 
route. The symptoms are unthriftiness, intermittent fever, gradual loss of con- 
dition, exhaustion on exertion, and in advanced cases coughing. Polyuria 
and stifiness of the neck due to involvement of the cervical vertebrae sometimes. 
occur. The primary lesions arise in the abdomen or thorax, depending on the 
route of infection. In the abdominal type, which is more common, the 
mesenteric glands are enlarged and fused into a huge mass. The liver and spleen 
are also enlarged and contain tumour-like lesions, which are unlike those 
seen in bovine tuberculosis and are often mistaken for neoplasms. On in- 
cision, they may appear homogeneous or contain caseous foci in which tubercle. 
bacilli are usually abundant. Nodules and ulcers with raised and ragged edges 
may be present in the intestinal mucosa. Inthe thoracic form, nodules of 
varying size are distributed throughout the lungs. 

In the horse the disease tends to early generalization. Death is usually due to 
miliary tuberculosis resulting from a tuberculous bacillaemia. 

For diagnosis, tuberculin may be used subcut. (3-8 c.c. of ordinary tuber- 
culin in the neck) or by the double-intradermal method. 

TUBERCULOSIS in the GOAT. 

This is also rare, but infection is sometimes acquired from cattle. For testing, 
the double-intradermal method in the neck may be employed, but a simpler 
method is to give a single injection of 0.1 c.c. of concentrated tuberculin into the 
caudal fold, taking readings 48-72 hours later. 

TUBERCULOSIS in the SHEEP. 
Spontaneous tuberculosis in sheep is very rare and is then of bovine type. 
- TUBERCULOSIS in the DOG. 

Dogs sometimes acquire tuberculosis, either from man or cattle. The primary 
lesion may be situated in the lungs or intestinal tract. 
TUBERCULOSIS in the PIG. 

Cwing to their unclean habits, tuberculosis in pigs is fairly common in India 
and is usually of the human type. Sometimes infection is derived from tuber- 
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culous cattle and fowls. Progressive tuberculosis in swine is due to the bovine 
type, sometimes to the avian, while the human type causes only slight retro- 
gressive disease, mostly confined to the glands of the head neck and digestive 
tract. Pigs may be tested intradermally in the loose fold of skin at the base 


of the ear pinna, concentrated mammalian tuberculin being injected on one 
side, avian tuberculin on the other. 


TUBERCULOSIS in the ELEPHANT. 


Elephants are susceptible to both human and bovine types. The former is 
more frequent, being acquired from phthisical attendants. In a suspected case 
the animal may be tested subcut. as in cattle, except that the dose of ordinary 
tuberculin injected should be at least 10-15 c.c. : 


TUBERCULOSIS in the CAMEL. 
Occasional cases met with are of bovine type, derived from cattle. 


TUBERCULOSIS in FOWLS. 
Next to cattle, fowls are perhaps most commonly affected with tuberculosis. 


Infection is of avian type, arising from ingestion of food or water, contaminated 
with the droppings of infected birds. Skin infection sometimes occurs, mainly 
through abrasions on the feet (‘bumble-foot’). All species of birds are suscep- 
tible to the avian type including turkeys ducks geese guinea-fowls pigeons 
etc. Parrots are also susceptible to the mammalian types, infection with the 
human type being characterised by hard warty excrescences about the head 
eyelid and root of the beak. 


Young birds are more susceptible than adults, though owing to the slowly 
progressive nature of the disease symptoms are rare in birds under a year old. 
These consist of progressive wasting of the breast muscles, pallor of the mucous 
membranes comb and wattles, and. in the later stages there is diarrhoea. Lame- 
ness is sometimes seen, and death may occur suddenly from rupture of the greatly 
enlarged spleen or liver. 


The intestinal lesions comprise nodules of varying size, solid or hollow, sessile 
or pedunculated, on the exterior of the intestine and of ulcers in the mucous 
membrane. The enlarged spleen and liver contain yellowish nodules which 
may be fused into large masses. Lesions are also usual in the marrow of the long 
bones. Other organs are atiected less frequently. In the respiratory form, 
the primary lesions are in the lungs. Avian lesions show little teadency to 
calcification and are usually very rich in bacilli, 


For control the whole flock should be tested with tuberculin (see appendix 
2). Lluberculin-testing of birds other than fowls is not satisfactory. ‘Tne wing 
or foot-web, the skin on the side of the neck or over the breast and the eye-lid, 
especially in pigeons, are suggested as possible sites for testing. 


Eggs from infected birds play little part in disease transmission, though they 
may occasionally contain tupercie bacilli. Such eggs either do not hatch or 
the chickens dle. 


TUBERCULOSIS ‘in WILD ANIMALS. 


Hardly any species of warm-blooded animals is immune to tuberculosis, though 
the disease 1s rare In animals living wholly wild. However, when kept in 
- Captivity, tuberculosis is very common, infection being acquired from other infected 
- species, trom {ood or from attendants. 


TUBERCULOSIS in MAN. 


Most cases of human tuberculosis are of the human type. The bovine type, 
however, is almost as pathogenic as the human, and care should thereforeoe 
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exercised in consuming milk or meat from tuberculous cattle. Milk from.a sus- 
picious source should be boiled or heated at 140°—145° F. for half-an-hour 
(pasteurized) to. render it safe. The avian type rarely causes disease in man, 
but it is a wise precaution to boil the eggs of tuberculous birds for 10-1 5 minutes 


before consuming them. The meat of birds visibly affected with tuberculosis 
should not, of course, be consumed. 


bate Sp 
JOHNE’S DISEASE. 
.(Syn. Paratuberculous Enteritis of Cattle). 


The first case of this disease was recognised in Indo-Pakistan in 1917 ; since 
then, the disease has been found to be widespread among animals in c>rtaia cattle- 
breeding farms and dairies. So far it has been rarely found in village cattle. The 
disease is essentially one of cattle, including buffaloes, all types and breeds being sus- 
ceptible. Occasionally goats and sheep become infected from cattle, and there 
are a few iecorded cases in deer. There is some doubt, however, as to the real 
nature of the disease in sheep, as it may occur in animals which have had no 
contact with infected cattle, and differences are sometimes observed between 


strains of the organism from sheep and cattle. Other domesticated animals and 
small laboratory animals are resistant. ‘ 


In morphology and staining reactions, Myco. paratuberculosis is similar to 
the tubercle bacillus, though it is smaller and stains more uniformly. In tissues 
it is usually seen in clumps. For its artificial cultivation the organism requires 
a medium containing the dried bacillary bodies of some other acid-fast organism 
or an extract thereof. The organism is resistant to destructive agencies and can 
survive for considerable periods outside the body, especially under dark and damp 
conditions. It is doubtful if under extremely hot and dry conditions, such as 


prevail in most of Indo-Pakistan during the summer, it can survive for long in 
open places. 


Natural infection arises from ingestion of food or water contaminated with the 
faeces of infected animals. Pools containing infected excreta are thus a prolific 
source of the disease. Young animals appear to be more susceptible than 
adults, but infection is not exclusively one of early age. The incubation period 
ranges from six months to two years or more ; hence symptoms are rare in 
animals under a year old and usually appear at from three to six years. The 
disease may, however, remain latent for years and in badly infected herds 
many animals may harbour the disease in this dormant form. Such animals 
are a great danger to others, as they may void enormous numbers of the 
organisms far and wide over the farm. Debilitating conditions precipitate the 

onset of symptoms, and it is not unusual for cows to develop visible disease 

soon after calving. Though the disease is perhaps more common in cows, 
bullocks and even bulls are quite frequently attacked. The role of mineral 
deficiency as a predisposing factor is uncertain. 


Symptoms and Lesions. The disease is insidious in onset and in the early 
stages may not be easy to recognize. The principal symptoms are emaciation 
and an intermittent diarrhoea, which does not respond to the usual astringents. 
At first the attacks of diarrhoea are brief, but later they become more profuse 
and more or less continuous. The watery or semi-fluid stools are voided pain- 
lessly and without effort, and usually contain gas bubbles and flakes of mucus. 
Fever is rare, the appetite is not impaired, though thirst may be increased. In 
later stages anaemia is marked and the submaxillary space may become oedema- — 
tous. As the disease progresses, the animal becomes more and more emaciated 

till finally it dies of weakness and exhaustion. The duration of visible symptoms 
varies and may range from six weeks to one or two years. It is doubtful if re- 
covery ever occurs, though many apparent recoveries and prologi tenr-edn 
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missions are on record. Thesymptoms in sheep are similar, except that diarrhoea 
is usually not so pronounced and the faeces are semi-solid and putty-like. The 
swelling under the jaw appears to occur more frequently than in cattle. The 
characteristic lesions are confined almost exclusively to the intestine and as- 
sociated lymph glands. They may be présent throughout the intestinal 
tract or only in certain situations. The parts most commonly affected are the 
terminal portion of the ileum, the caecum and _ the first few feet of the colon. 
The lesions comprise a thickening and corrugation of the mucous membrane, 
due to infiltration with cells of epithelioid type, intermingled with a_ few 
giant cells and polynuclear leucocytes. There is no necrosis or caseation. 
The corrugations, which cannot be obliterated by moderate stretching, may be 
transverse or longitudinal and in pronounced cases resemble the convolutions 
of the cerebrum. Occasionally corrugation may be absent and apart from a 
slight uniform thickening no gross changes are visible. Sometimes the ileo- 
caecal valve alone is involved, being enlarged and acutely congested. The 
mucous membrane is coated with a greyish-white or greenish mucus, with 
petechial haemorrhages on the tops of the folds. The regional lymph glands 
may be enlarged and oedematous, exuding drops of clear or milky fluid on 
section. 


It may be noted that the magnitude of the post-mortem lesions bears no rela- 
tionship to the severity of the symptoms during life, and very severely infected 
animals may show little pathological change after death. On_ the other hand, 
changes may be very marked in cases which have run a mild course. The 
anatomical changes in sheep simulate those in cattle, except that corrugation 
is often not marked. | 


Diacnosis. This may be based on the clinical symptoms, the demonstration 
of Johne’s bacilli in the faeces or rectal mucous membrane, ‘and on allergic 
tests. The faeces should be well mixed with saline, centrifuged, and a film 
of the deposit stained by Ziehl-Neelsen method, or material may be obtained 
by rectal irrigation (so-called bowel-washing method) and_ similarly stained. 
Care is required to avoid confusing saprophytic acid-fast bacilli with those of 
Johne’s disease. Differentiation is based on the characteristic morphology and 
arrangement of the Johne’s bacillus and on its staining reactions. In making 
rectal smears, the organ is evacuated, washed and the arm is inserted as far as 
it will go. A fragment of mucous membrane is then pinched off-preferably 
several fragments from different sites—smears made and examined for acid-fast 
bacilli. 

None of the above methods, however, is fully satisfactory and with negative 
findings the examination should be repeated after some time. In doubtful 
cases the diagnosis may be assisted by an allergic test. For this, avian tuber- 
culin was previously employed, but this has now been replaced by the more 
specific product, johnin.. This is prepared in the same way as tuderculin aad the 
technique is also similar (see appendix 2). 

After death confirmation may be sought in the characteristic lesions of the 
disease, by demonstrating in them clumped acid-fast bacilli and by cultural 
and histological examination. Unfortunately, no animal inoculation method 
has so far come into use. In examining smears, it must be noted that the severity 
of lesions is no guide to the numbers of bacilli likely to be present ; wnen patho- 
logical changes are very pronounced , the number of bacilli present may be very 
‘few, and vice versa. ‘Ine disease must be differentiated from ordinary digestive 
disturbances and from parasitic diarrhoea. 


ControL. There is no method of successful treatment. The disease may be 
temporarily controlled by giving dry foods and astringents, and this can be adop- 
ted in cows about to calve or animals intended for slaughter. Otherwise it is 
unsafe to maintain and treat infected animals, 
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Control follows the same general lines as for tuberculosis. | Various methods 
of immunization have been tried but their value is doubtful. When the disease 
is discovered, all in-contacts should be tested with johnin. and the _ reactors 
segregated and ultimately removed. The stalls and buildings should be disin- 
fected and the non-infected animals raised on clean pastures. Calves from 
infected mothers should be weaned immediately or as soon as possible after birth 
and kept with animals believed to be clean. The test should be repeated every 
three to six months, until the disease is shown to be under control. Once this is 
achieved, exclusion of infection should be attempted by testing all new en- 
trants. Disinfection of pastures is impracticable in most cases ; a better policy 
is to plough them up and leave them ungrazed for about a year. If the fields 
can be cultivated, so much the better. Infected ponds and pools of water should 
be fenced off. or allowed to dry up and fresh watering places pro- 
vided. 

Igy fey 


DISEASES pvt tro SPIROCGHAETAE. 
LEPTOSPIROSES of the DOG. 


There are two species of Leptospira (Order Spirochaetales) of pathogenic 
importance in the dog, Lepto. ictero-haemorrhagiae and Lepto. canicola. These are 
very thin organisms, up to 15 H. long with a nearly straight or open-spiralled 
central part succeeded by closely-knit secondary spirals with hook-like extre- 
mities. Although morphologically identical, the two species are serologically 
distinct. Both species too are transmissible to man, Lepto. ictero-haemorrhagiae 
causing Weil’s disease in the human subject. In dogs, Lepto. ictero-haemorr- 
hagiae is stated to be an important cause of ‘Stuttgart. disease’, while Lepto. 
canicola causes ‘infectious jaundice’, but any such distinction is of doubtful vali- 
dity. The term ‘Stuttgart disease’ embraces a variety of canine diseases, among 
which may be mentioned haemorrhagic gastro-enteritis, ‘black tongue’, avita- 
minosis B, acute and chronic nephritis, and even distemper and the condition 
referred to as the ‘shock syndrome’ in greyhounds. In Indo-Pakistan cases of 
‘tickfever’ are sometimes diagnosed as Stuttgart disease. The term has also been 
used for leptospiral infections. In view of this confusion, the term is best 
abandoned. 


In nature, adult grey rats (Rattus norvegicus), and to a smaller extent mice, 
harbour Lepto. ictero-haemorrhagiae. ‘Lhese animals are therefore common spreaders, 
the organism being excreted in the urine with resulting contamination of standing 
water, irrigation channels, canals, etc. Lepto. ictero-haemorrhagiae has feeble 
powers of survival outside the animal body. it can live for aday or two in water 
draining alkaline soils, but dies almost immediately in water of acid reaction. 
Generally considered, such sources of infection are only dangerous, when they 
are exposed to constant and heavy contamination. ‘lhe organism can penetrate 
abraded and even perhaps intact skin, as well as intact mucous membranes of 
the mouth, etc., and it 1s thought that this is the common mode of infection. 
Direct transmission from diseased to healthy dogs is possible, while some dogs 
appear to be habitual carriers. Dogs possibly also acquire infection while ratting 
or 10x-hunting, since foxes too are susceptible. ‘lhe dog-flea has also been sus- 
pected as a vector. 


LEPTO. ICTERO-HAEMORRHAGIAE INFECTION, 


(Syns. Infectious Jaundice, ‘Yellows’’). 
‘Lhis disease 1s most frequent in sporting breeds, though other breeds are suscep- 
tible. ‘Lhe highest incidence occurs during the summer and it is commonest 
in animals below three years. ‘Lhe disease is generally acute, death occurring 
within a tew days or even hours of the onset, but subacute and chronic cases are 
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described. Most acute cases and over half the subacute ones are fatal. Enzootics 
are not uncommon in hound packs. Two main types have been described, 
haemorrhagic and icteric, these being related to the intensity and duration of the 
attack. In acute cases the onset of illness is sudden, with high fever and extreme 
depression. Severe haematemesis, epistaxis and usually haemorrhagic enteritis 
are leading symptoms, also bleeding from the gums. If the animal lives till 
about the third day, jaundice is seen, with a subnormal temnerature and death 
after four or five days. In subacute cases, symptoms are indefinite, with fever, 
anorexia and vomiting ; in about a week there is jaundice and often subcuta- 
neous and submucous haemorrhages. In some cases jaundice may not 
develop. The urine is high-coloured and scanty or may be suppressed. 


Lesions. In addition to general icteric staining of the body, in acute cases 
haemorrhagic gastro-enteritis and sometimes stomatitis will be found. The 
liver is much ehlarged, icteric, and shows subcapsular haemorrhages. Similar 
haemorrhages are seen on‘the serous and mucous membranes and in the lungs. 
The spleen is enlarged and the kidneys severely congested or pale and icteric. 
Intussusception is said to be common. The lymph glands are swollen and hae- 
morrhagic. The uriné is deeply stained with bile, of high specific gravity, and 
contains much albumin and casts. 


Diacnosis. For certain diagnosis laboratory help is required. The or- 
ganism is present in the blood during the first few days, but can rarely be de- 
monstrated by dark-ground illumination, though it’can be isolated in most cases 
by cultural examination on special media. The intrap. inoculation of young 
guinea-pigs with 2 .c. blood is usually followed by an illness of five to twelve 
days with symptoms and lesions like those seen in dogs. The organism is then 
fairly easily found under the dark-ground, in liver-mash preparations or in 
films or sections of liver. After the first week or earlier the organism disappears 
from the blood of the dog and must be looked for in the urine. 


Serological methods of diagnosis (agglutination and complement fixation) 
are also useful. Of all the methods used, cultural examination of the blood 
in acute cases and serological tests in subacute and chronic cases give the best 
results. After death, liver or kidney material should be inoculated into a 
guinea-pig, intrap. or subcut. if fresh or by scarification if putrid. 


Conrrot. An anti-leptospiral serum, prepared from selected strains of the 
organism, has some prophylactic but doubtful curative value, while a lep- 
tospiral vaccine confers a useful active immunity. ‘The disease responds to none 
of the arsenical drugs commonly used in spirochaetal infections. Control 
of rats and efficient drainage systems are of primary importance. Carrier animals 
should be eliminated by serological tests. 


LEPTO. CANICOLA INFECTION. 


This infection occurs in older dogs both sporadically and as an enzootic 
and is probably spread by carrier dogs. The organism has not been demons- 
trated in rats, and dogs themselves with latent infection act as reservoirs. 


Symptoms AND Lesions. After a transient febrile phase, frequently unno- 
ticed, there is refusal of food, frequent vomition and emaciation, the tempera- 
ture rémaining normal throughout this period. ‘The vomit is at first bile-stained, 
later darker and more haemorrhagic. The mucous membranes of the lips 
mouth and tongue are covered with yellowish-brown diphtheritic patches 
with ulceration. The breath is foetid, the eyes sunken, there is acute abdominal 
pain and _ bowel stasis is common during the first days of illness, to be usually 
succeeded by diarrhoea which may be haemorrhagic. Large quantities of 
pale urine are passed at first, later there is a decrease and sometimes suppression. 
Case-mortality. is about 80 per cent, Sometimes there is jaundice. 
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In addition to the mouth lesions, similar changes may be found in the stomach 
and duodenum and less_ severely in other parts of the bowel. The spleen and 


lymph glands are enlarged and congested and the liver frequently shows hae- 
morrhages. Nephritis is a lesion of importance. | 


Dracnosis. The estimation of blood urea is of diagnostic and prognostic 
value, since the disease is a uraemia. But for diagnosis during life serological 
methods are more commonly used. The blood may be examined culturally 
during the first two days of illness. -Dark-ground examination of the urine 
suggests itself but is of doubtful value. Diagnosis post-mortem comprises search- 
ing kidney sections for the parasite and the inoculation of puppies with fresh 
kidney mash. ‘This is followed in many cases by an acute disease and may 
afford better opportunities for blood urine and kidney examination. Guinea- 
pigs can also be used for inoculation but are less susceptible. One may inoculate 
a young guinea-pig, killit when there is temperature rise, and reinoculate kidney 
or liver so as-to enhance the virulence of the parasite. After three or four 
passages in guinea-pigs, characteristic symptoms of icterus, etc., develop. 


Controt. The agglutination test can be used to detect carrier dogs. Satis- 
factory results in treatment have been claimed for immune sera. No chemo- 
therapeutic agent is yet of avail. Frequent subcut. in‘ections of physiological 
saline, withholding of proteins. and the liberal administration of glucose are 
rational treatment. 


Among other spirochaetes of domestic mammals, mention may be made of 
Sp. theileri, a non-pathogenic parasite of cattle and horses. It is often present in 
small numbers in the blood stream and may be mistaken for a trypanosome 
in cover-glass preparations. It is transmitted by ticks. : : 


Tass 
FOWL SPIROCHAETOSIS. 


In Indo-Pakistan fowl spirochaetosis is one of the most important poultry diseases, 
being widely distributed in hills and plains and frequently attacking whole flocks. 
It also affects turkeys guinea-fowls geese ducks and sparrows. The causative 
agent, Spirchaeta gallinarum, is usually transmitted from sick birds to healthy ones by 
the bite or ingestion of the poultry tick (Argas persicus). -Fowls may also contract 
the disease by eating eggs of infected ticks. Ticks once infected remain so for 
good, and the spirochaetes are carried through the eggs to the nextg eneration. 


Symptoms. Experimentally, the period of incubation averages one or two days. 
Adult and heavy birds appear to be less resistant than younger ones. The 
disease is a febrile one, birds are dull and show intense thirst. Later there is 
profuse diarrhoea, ruffling of feathers, loss of appetite, the birds adopt a crouch- 
ing position with head down and eyes closed, are disinclined to move and are 
emaciated. Mortality is high in natural outbreaks. Spirochaetosis however 
cannot be distinguished from other septicaemic diseases of poultry by clinical 
symptoms. ‘The acute phase usually lasts four or five days, and at this time the 
actively motile, fine, spiral-shaped organisms can be seen in wet blood smears 
under dark-ground illumination. For staining dry blood films, Leishman’s 
or Giemsa’s stains are suitable. After death, enlargement of the spleen is a 
prominent feature. ‘Tissues can be impregnated with silver nitrate by Levaditi’s 
method to show the parasites in sections. 


CONTROL. Fowl-runs and perches should be made_ tick-proof. The runs 
should also be free from crevices where ticks may hide. When larval ticks 
(‘seed ticks’) are found on the fowls, the latter should be segregated till free 
from them. An ointment of kerosene, lard and derris-root powder is also very 
ef.ective, but should not be used for young chickens. To get rid of adult ticks, 
kerosene or a solution of creosote should be sprayed into the crevices. | 


W 
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Immunisation can be achieved by first artificially infecting the birds and then’ 
treating them with suitable organic arsenicals, such as atoxyl, soamin, salvarsan, 
or sulfarsenol. Of these, atoxyl and soamin have been widely used but they 
are somewhat toxic. Sulfarsenol has been given a fair trial and found to be 
highly effective and free from danger ; the dose is 1 to 2 cg. (0.01—0.02 g.) 
per bird, according to size, dissolved in 1-2 c.c. distilled water and given intra-. 
musc. The birds are first injected with 0.25 c.c. citrated blood drawn from a 
bird suffering from the disease. About 36—48 hours. later, when spirochaetes 
are usually present in the blood, the drug is given. Within 24 hours the spiro- 
chaetes disappear from the blood and the birds recover. Immunity thus 
developed lasts for about eight months. | 

Mi KS? 


DISEASE pur TO ORGANISMS OF THE 
PLEURO-PNEU MONIA GROUP. 


Organisms of this group are of complex morphology and, as they can pass some 
bacterial filters, they were at one time believed to be filterable viruses. 
They have been isolated from a variety of diseases and from healthy tissue. 


CONTAGIOUS BOVINE PLEURO-PNEUMONIA. 


This disease is common throughout Asia and within the past few years has been 
found in Assam. : : 


Cattle are infected in nature by direct contact with diseased animals. Ex- 
perimentally, the lymph virus, subcut. in highlv susceptible cattle, produces 
a local oedematous swelling after about five days, followed shortly by fever. The 
swelling increases until about the third week when the animal usually dies. The 
fluid in the swelling is amber-coloured and quickly clots when drawn, the 
muscles at the site are pale swollen and marbled in appearance. The regional 
lymph glands are greatly enlarged, softened and haemorrhagic. Secondary lesions_ 
of the joints spleen lung and abomasum may occur, and the virus can be isolated 
from the lesions as well as from the heart blood. In afew cases the pneumonic 
form of the disease has been transmitted by intrav. inoculation of fresh lymph 
virus. Feeding large quantities of virus is unsuccessful and the same is true of 
intratracheal inoculations. : 


Buffaloes and goats are not naturally susceptible, subcut. inoculation producing 
only a transient local swelling. 


The organism, both in cultures and lung lymph, lives for at least six months’ 
at laboratory temperatures up to 20°C. 


Symptoms, ETc. The incubation period is said to be about four weeks, but after 
the disease is introduced into a herd a much longer period than this may elapse 
before clinical cases appear. In a herd spread of the disease is slow and in- 
sidious and many animals do not get it, perhaps owing to varying susceptibility. 
Recovered cases (‘lungers’) may act as reservoirs and the disease may smoulder in 
a herd for years. 


Some cases are acute, with symptoms of pneumonia and high fever appearing 
within two or three days and death three or four days later. Most cases are 
subacute, with a moderate rise of temperature at the onset and slow progress 
to a crisis at about the fourth week. Thereafter, in about one-third of the 
cases symptoms become more accentuated, deaths occurring at irregular inter- 
vals, while others appear to recover. In these subacute cases the early clinical 
picture is vague, with slight fever and a sharp husky cough, especially in the 
morning. Such symptoms may last for days or’ weeks and slowly disappear 
or be succeeded by more obvious signs of pulmonary involvement. At this 
stage a nasal discharge and a frequent painful cough. are usual.’ The further 
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stages of the disease are shown by digestive disturbance, decreasing milk-yield 
in cows, general debility progressing to emaciation and failure of heart function. 
In some cases there is arthritis of one or more joints. 


Lesions. The lung is the main site. In some two-thirds of the cases only 
one lung, usually the right, is affected. The lesions may be confined to one lobe, 
commonly the middle one, or extend throughout the lung. 


The virus multiplies in the lymph vessels of the stroma ; in consequence, a 
fibrinous exudate appears in the lung septa and the reaction extends to the 
adjacent lung lobules. In the second phase the virus invades the lymph spaces 
of the blood vessels with resulting thrombosis. This leads to infarction, with a 
slow-spreading necrosis of groups of lobules, which later tend to become 
encapsuled and softened or calcified (sequestrum formation). At autopsy, 
‘marbling’ of the pneumonic areas is seen i.e., the lobules have a variegated appear- 
ance, due to the pneumonic process being at various stages. More advanced 
lesions develop by extension or fusion of primary lesions, while the septa become 
much thickened and granulomatous, owing to partial organisation of the con- 
tained exudate. The peribronchial tissue and the pleura are similarly affected. 
The pleura is covered with gelatinous exudate and the pleural sac usually contains 
a straw-coloured rapidly-clotting exudate. Sometimes a dry pleurisy without 
exudation is seen, but incision of the diseased lung always yields a variable amount 
of exudate. Pleural and pericardial adhesions are common. The thoracic 
lymph glands are juicy and enlarged and the mediastinal tissue full of a 
gelatinous oedema. 


Dracnosis. The clinical features of the disease are hardly diagnostic, even 
when contagious pleuro-pneumonia is known to exist in an area. The sub- 
acute and chronic forms of pulmonary pasteurellosis, chronic suppurative 
pneumonia due to corynebacterial infection, chronic parasitic | pneumonia 
(especially echinococcus infection) and even pulmonary tuberculosis may 
be confused with contagious bovine pleuro-pneumonia. The pathological 
examination of suspected cases gives more exact information ; both in 
subacute and chronic pulmonary pasteurellosis and salmonella pneumonia 
of young stock, there may be ‘marbling’ of the lungs, but the dilated lymph vessels, 
the septa engorged with exudate and the variegated lung lobules are important 
for differentiation. Croupous pneumonia is differentiated by the uniform hepati- 
sation of the lung and the rapid course of the disease. Nevertheless, cases 
of contagious pleuro-pneumonia are encountered, in which a definite patho- 
logical diagnosis cannot be made, an important point when sporadic cases are 
examined in areas believed to be free. In such cases a calf may be inoculated 
with the suspected pleural exudate or lung mash. The calf is destroyed at the 
height of reaction and material from the local lesion sent to the laboratory in 
a thermos flask packed with ice. Subsequent isolation of the specific organism 
in the laboratory is relatively simple. Hence, this procedure should be a routine 
when fresh centres of infection are suspected in India. Even so, a typical swelling 
may not appear in the first animal inoculated, but, if there is reasonable suspi- 
clon, the attempt to isolate the virus should be repeated with more animals. 


' Methods of diagnosing the extent of infection in a herd or area are not entirely 
satisfactory, but the complement fixation test is recommended. 


ControL. Clinically affected animals should be destroyed and the carcases 
cremated. Elimination of ‘lungers’ is equally important. The introduction 
of cattle from other and especially enzootic areas should be controlled by means 
of quarantine camps. Young stock and all in-contacts should be vaccinated 
yearly when the disease is known to exist in an area. There are several methods 
of setting up a satisfactory immunity, among them may be noted the use of a 
culture virus-vaccine inoculated at the tip of the tail. 


5i 
| PLEURO-PNEUMONIA of GOATS. | 
' This is a highly infectious disease of goats with a wide distribution in most 
goat-rearing countries. For many years the disease has been responsible for 
serious losses in Indo-Pakistan. It probably exists throughout the country, and 
apparently is peculiar to goats, of all ages and_ breeds. | 

Some workers have ascribed the disease to a pasteurella and it seems that in 
many outbreaks pasteureHa or similar organisms can be isolated from the 
lesions. The true cause, however, is more probably a filterable agent, with 
pasteurella or similar organisms as secondary invaders. In Africa, and 
recently in Madras, this filterable agent has been found to belong to the pleuro- 
pneumonia group but is non-pathogenic for cattle. It can be <isolated on 
special media from Berkefeld filtrates of diseased lung, etc. Cultures remain 
virulent for several months in the cold but slowly lose virulence on subculture 
at 37°C. Similarly, the virus in pleural exudate is active for three months 
in the cold but becomes avirulent after two weeks at 18-22° C. Goats are 
highly susceptible to the intramusc. inoculation of a few drops of lymph virus 
or freshly isolated cultures, showing severe local inflammatory changes, necrosis 
fever and death in about ten days. In nature the disease spreads rapidly by 
contact and the nasal discharge is highly infective. The incubation period is 
pieces two to six days. 

Symptoms and Lesions. There is fever and mucous nasal discharge, which 
becomes purulent at about the fourth day. Definite signs of pneumonia may 
be seen by the sixth day. Coughing is usually not prominent. By the eighth 
day there is diarrhoea, with prostration and death after ten to twelve days. 
Recovery is rare. The disease is quite often complicated by parasitic infection 
of the gastro-intestinal tract. On post-mortem the carcase is emaciated. Sig- 
nificant lesions are confined to the thoracic cavity, which contains a_ rapidly- 
clotting straw-coloured exudate. In acute cases the pleural surfaces are intensely 
inflamed and covered with fibrinous deposit ; in other cases the pleurae’ are 
thickened and adherent to the chest wall, lung and pericardium. Pericarditis 
with effusion is common. The associated lymph glands are swollen juicy, 
and the cut surface usually haemorrhagic. In one-third ofthe cases pneu- 
monia is unilateral, the right lung being mainly involved. Pneumonia is mixed 
croupous-catarrhal in type, focal or dittuse, and is frequently contined to one 
lobe. The cut surface is oedematous with a tendency to variegation of groups 
of lobules. ate ? 


Dracnosis. Clinical diagnosis is not simple, as pneumonic symptoms are 
absent in many cases, except in the terminal stages. Nasal discharge too is 
common in goats and may be associated with Oestrus ovis or with bacterial in- 
fection. If pleuro-pneumonia is suspected, a few advanced cases should be killed 
for post-mortem examination. ‘l’o contirm the disease, a healthy goat snould 
be inoculated intramusc. with 5 c.c. pleural exudate or lung suspension. In 
positive cases a painful oedema appears at the site of inoculauon within three 
days with sweliung of the adjacent glands, fever is present avout tne fourth 
day and persists until a few days betore death. ‘The tocal lesion gradually ex- 
tends ; on incision abundant exudation is seen with necrosis of the adjacent 
muscle. In some cases a specific pneumonia develops. If material is to be 
sent to a laboratory, some pleural exudate should be collected in pipettes, and 
pieces of lung taken in formalin. 

PROPHYLAXIS. ‘I'he disease should be diagnosed as early as possible, so 
that clinically affected and teverisn animals may be destroyed and apparently 
healthy stock moved to fresh pastures where they are kept in small watcnes, 
It has been customary to vaccinate goats by inserting a tragment of iresh 
diseased lung under a skin incision in te ear. Untortunately ine native goats 
vary in susceptipility to crude lymph. virus, so that the procedure may be dauger- 
ous. Recent work indicates that an attenuated culture virus-vaccine, . used. 
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alone or later reinforced by a dose of virulent lymph virus, may prove to be the 
most satisfactory method of vaccination. Good results have been claimed in 
Madras for formalinised (0.5 per cent.) lymph vaccine. - 


CONTAGIOUS AGALACTIA. 


This disease of goats and sheep is epizootic in parts of Europe and Africa. 
It affects both males and females, with fever, a specific mastitis, a painful 
arthritis and affection of the eyes (keratitis). The mastitis is at first acute 
with changes in the milk-and then becomes chronic with induration. The 
joints usually affected are the carpus and tarsus ; these become moderately 
swollen due to involvement of the peri-articular tissue. The causal agent is 
similar to other pleuro-pneumonia organisms, but is distinct immunologically. 
The disease can be experimentally produced in goats by inoculation of natural 
material or cultures by various channels, including the teat canal. Natural 
infection may be by ingestion. The biological characters of the parasite are 
similar to those of the pleuro-pneumonia organism, though it is said to be relatively 
delicate. 


The goat is more susceptible than the sheep, and animals in lactation especially 
so. Lambs are less susceptible than adults, but when affected they become 
very emaciated. Abortion in ewes sometimes occurs during the disease. Dur- 
ing an outbreak, as well as experimentally, some animals contract the disease 
in an inapparent form. The disease spreads slowly and insidiously, and symptoms 
may be acute or very mild. The acute disease is succeeded by a chronic stage, 
sometimes marked by occasional exacerbations, in which infection is more or less 
permanent (carriers). Mortality usually does not exceed I5 per cent. Recent 
investigations in Pakitan indicate that the disease of goats, known in Sind as ‘wah’ 
(=rheumatism), may be contagious agalactia and that a similar disease may 
exist in the Punjab and in Baroda State. * 


Diacnosis. ‘The symptoms and lesions of contagious agalactia are 
sufficiently characteristic to permit a tentative diagnosis. For more precise 
diagnosis, histological cultural and biological tests are indispensable. Fresh 
milk samples may “be sent to the laboratory for such tests. If there are facili- 
ties, a few c.c. of milk or joint fluid diluted if necessary with saline, may be 
infused into the udder of a healthy goat after milking. Active signs of mastitis 
are seen after three or four days, sometimes followed two’ weeks later by lesions 
of the joints or eyes. 


Controut. Recovered animals can resist an intra-articular inoculation of 
fresh virus and their progeny are immune. After hyperimmunisation the serum 
of such animals will protect against artificial infection by certain routes. A.ximals 
may be similarly protected to some extent by serum-virus mixtures, th ough they 
are still susceptible to mammary infection. While it is possible that immunity 
so conferred may localise infection or inhibit generalisation, it is generally agreed 
that no really satisfactory method of immunisation has yet been attained, parti- 
cularly for lactating animals. Stovarsol is said to have preventive and curative 


action, both in naturally and experimentally pao cmee infcctions. 
ap F. 8. 


_ “The word wah has been used in the Punjab for several diseases of sheep attended by 
diarrhoea, there are in fact in Punjabi two words viz., J, and ly which mean ‘wind’ and 


‘diarrhoea’ respectively,the former werd is synonymous with the Sindhi word ‘wah’, 


‘SECTION 2. DISEASES DUE TO HIGHER FUNGL 
. CRYPTOSOCQUS INFECTION. 
(Syn. Epizootic lymphangitis.) 


This disease of chronic tendency is practically confined to the equine species 
and is likely to be more prevalent when animals are congregated, asin military 
units. Its widespread existence has been reported in tropical and sub- 
tropical countries, less frequently in S. Europe and elsewhere but appears to 
have been absent for several years. A widespread outbreak occurred in army 
horses and mules at the end of the second world war. In India and Pakistan ‘it 
was at one time fairly common. The cryptococci occur in the pus and discharges 
from the wounds, either free or within pus cells. They are ovoid, double- 
contoured bodies, easily seen in wet preparations with the 1/6 lens, and they 
also stain by Claudius’ method (methyl-violet, picric acid, decolourisation with | 
clove-oil). They can be cultivated on a glucose- -agar medium made from 
infusion of horse dung, growths appearing only after a month. Under these 
conditions, the cryptococci germinate into hyphae but yeast forms can be 
produced in cultures under reduced oxygen tension. 


SYMPTOMS, LESIONS, ETC. Infection takes place through wounds from conta- 
minated soil, harness, grooming tools, etc. The incubation period is. said to be 
‘long, one to ‘three months or -more. In progressive cases the organisms spread 
from the primary wound by the lymph channels which becom: swollen and on 
the course of which abscesses form and burst, discharging a creamy pus. Such 
lesions appear about the legs or on any parts liable to wounds, occasionally 
in other situations such as_ the conjunctival or nasal mucosa. The regional 
lymph glands are liable to suppurate. Healing may be transient and ordinarily 
relapses are liable to occur at long intervals. The so-called typical infections 
are advanced cases, but it is now recognised that .atypical infections are com- 
moner. than once thought. Thus nasal discharge and_ relatively insigni- 
ficant superficial wounds and abscesses which heal spontaneously may contain 
€ryptococci, and primary lesions of the internal organs such as the lungs have also 
been described. The term ‘epizootic lymphangitits’ is thus obviously a mis- 
nomer. 


The disease can be distinguished fasrn glanders by the mallein test, micros- 

copical and cultural examination of the pus and by guinea-pig inoculation. 
A distinction can also be made to some extent on clinical grounds—by the 
absence in cryptococcus infection of systemic reaction, by the creamy appearance 
of the pus and the granulating character of the ulcers. 
_ Controt. Overt and suspected cases and all animals which have been in 
close contact must be isolated. The latter——and in fact all horses of the unit— 
must be carefully watched for a period of six months. It is useful to introduce 
a routine system of microscopical examination of pus from any wounds, no matter 
how insignificant. ‘The destruction of ‘typical’ cases may have to be advised as 
a means of eradication. Particular care is required in the handling and dressing 
of wounds and in the disposal of surgical materials, until one is satisfied that no 
more cases are likely to appear. All articles that may have been contaminated 
with pus must be rejected or disinfected. ‘The numbers of flies must be kept 
down. 


As regards treatment, it seems that some cases are much more amenable than 
others. JNeosalvarsan and other arsenicals have been used with some success. 
A metnod very favourably reported on is the following : sodium iodide 2.0 g.* 
and mercuric iodide 0.2 g. are dissolved in 20 c.c, sterile distilled water and given 


*g- gramme 
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carefully intrav. daily for six successive days ; after a rest of four or five days 
treatment may be repeated. 
F.C. M. 
ASPERGILLOSIS. 


(Syn. Brooder pneumonia.) 


This is a pneumonia caused by Aspergillus fumigatus, which is common in 
mouldy straw, grain and other vegetable matter. The spores are carried into 
the air, when birds scratch in the litter ; when inhaled, they are liable to pro- 
duce disease. Faults in feeding, close confinement in damp houses, exposure 
to decomposing vegetation, and adverse weather conditions are said to be 
predisposing factors. Aspergillosis is perhaps more prevalent in artificially 
hatched chicks, but older birds may also contract the disease and suffer from 
pneumonia or air-sac infection. Chicks may contract the disease from in- 
fected eggs, at the time of hatching or before, or from mouldy litter in brooder 
houses. The fungus produces a toxin, and as it is also pathogenic for man, 
extreme care is required in handling sick birds. | 


Aspergillosis has recently been reported from the C. Provinces, but it seems 
likely that it occurs in other parts of India in a sporadic form. 


Symptoms and Lssions. Affectéd fowls are dull and feverish, eat little but are 
very thirsty. The combs are darkened, feathers ruffled, wings droop, appetite 
is totally lost, there is rapid and even gasping breathing. As the disease pro- 
gresses, there is sneezing and diarrhoea, emaciation and weakness. In bad 
cases the bird usually has an offensive smell and becomes comatose before death. 
The duration of visible symptoms is about a week. From 50 to go per cent. of 
birds die, but there is much variation in individual resistance. Among _ brooder 
chicks it may take a heavy toll. 


Post-mortem, certain tissue changes are characteristic. Small greyish or green. 
ish nodules are present in the trachea bronchi lungs and air sacs, A; 
the centres of these nodules there is some dark-bluish mouldy material, whieh 
is seen microscopically to consist of masses of mycelia and fungus spores, 


Controt. When aspergillosis appears in a flock or a brood of chicks, an im. 
mediate search is to be made for mouldy organic matter, such as mouldy straw 
and grains, with which birds may have had contact. Kemoval of such materja] 
and the provision of fresh dry bedding usually puts an end to further cases. 
As in other infectious diseases, overcrowding and dampness in houses should be 
avoided. Birds are to be kept in good condition by proper feeding. Conta. 
minated incubators and brooders must be cleaned and disinfected. Food and 
water containers must be scraped and steamed regularly. Copper sulphate 
at 0.5 per cent. is of value for killing the mould and its spores, while boilin: 
water can also be used. uring outbreaks copper sulphate may be added to the 
drinking water to give a final concentration of i ; 2,000. 


SioGok 
DERMATOMYCOSIS, 


This may be caused by more than one genus of fungi viz., Trichophyton, 
Microsporon and Achorion. ‘The two former are closely related and are res- 
ponsible for the condition commonly designated ‘ringworm’, and the last for 
the condition known as ‘favus’. 


RINGWORM. 


This is characterised by the development on the skin of more or less circular 
patches, which in the less hairy parts are covered with vesicles and in the _ thickly 
covered parts with crusts and scales. All domesticated animals and man suffer, 
but it is commonest in cattle, especially in calves. ‘Trichophyton and Micros- 
poron occur on the skin both as mycelium and spores. ‘The mycelium is found 
in the epidermis and in the crusts and scales, waile the spores are situated around 
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the hair roots. The spores are highly refractile hodies ; with Trichophyton, 
‘they are round or oval and arranged in chains, while those of Microsporon are 
more or less polygonal and arranged as a mosaic. 


Natural infection results from direct contact with infected animals or material, 
The fungus can grow on epidermal] scales and hairs away from the animal body. 
Artificially, infection can be produced by rubbing the fungus material into 
uninjured skin, but it takes more readily on scarified skin. Under these con- 
‘ditions the incubation period in young animals is said to be eight to fourteen 
days. Contributory factors are warm damp _ and dirty stalls, and constant 
wetting and abrasions of the skin. , 


Symptoms. At first rounded areas are to be seen denuded of hair or with 
a few broken hairs. This is followed by a mild superficial dermatitis, with slight 
exudation and proliferation of epidermal cells. Later, greyish scales of thick 
’ crusts form, beneath which there may be some suppuration. Itching is most 
marked during the initial and terminal stages. The characteristic feature 
of the lesion is its spread in a ring form. The lesions may be found all over 
the body, especially in cattle, but the neck head face and anal region are selec- 
tive sites. 


Diasnosts. This can often be made with some certainty on clinical grounds. 
To demonstrate the organism, the hairs and epithelial scales from the affected 
parts should be examined microscopically, the hairs being taken from the mar- 
gin of the lesion. The material should be treated with 10 percent. NaOH or 
KOH and gently heated for a few seconds in a test tube. A drop of the material 
thus cleared with alkali-is placed on a glass slide and examined as a moist pre- 
paration under low high power with subdued light. Care must be taken to dis- 
tinguish the spores from epithelial cells. 


TRESTMENT. ‘The disease has a tendency to disappear spontaneously. Affec- 
ted animals should be kept in a dry place. The hairs around the lesions should 
be clipped and the hard crusts removed after they have been softened with soft 
soap and lard. Various local applications are in use. Ointments made of sali- 
* cylic acid (10 per cent.), resorcin, coal-tar, naphthol and creosote are recommen- 
ded. If the lesions are not very extensive, daily application for a week or two 
of tinct. of iodine gives good results. Mercury ointment of 30.0 per cent. 
strength or mercuric iodide at I : 20 strength i in soft paraffin are efficient, but 
should be used with care. Animals should be prevented from rubbing and 
scratching. | 


CortTrou. Infected animals should be strictly isolated. Grooming implements 
must be disinfected or burnt, and the bedding etc., destroyed. Posts and other 
fittings should be disinfected either by blow-lamp or with strong disinfectants, 
Newly-purchased animals should be isolated and observed for at least ten days. 


FAVUS. 

This disease affects the head and upper neck of fowls and is manifested by 
mould-like deposits on the comb and wattles, occasionally extending to the 
feathered parts of the body. Besides fowls, other birds and animals are also 
affected. The condition is due to penetration of the upper layer of the skin 
by Achorion (Lophophyton gallinae). Birds may become infected from contamina- 
ted crates or houses or by the introduction of infected birds. Once it has be- 
come established in a flock, the disease spreads slowly by contact. 


Symptoms and Lesions. In the early stages the lesions appear as white specks 
which gradually coalesce dry up and form white crusts. If feathered parts are 
affected, the feathers tend to fall out. Affected birds lose appetite and may 
become thin ; ifseverely affected, they may die. When portions only of the head 
are involved, birds are likely to recover. 
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TREATMENT and Prevention. Affected birds should be properly segregated. 
They may be treated by applying daily to the lesions a formalin ointment 
(2-5 per cent.) or. mixture of one part tinct. iodine and six parts of glycerine. 
The crusts are removed first and the region softened if necessary by luke- 
warm water. Other ointments containing salicylic acid, carbolic acid, 
calomel, etc., are also .recommended. The reagent should penetrate well, 
and treatment be continued until recovery takes place. Badly-affected birds 
should be killed and cremated. The litter should be burnt and the floor and 
walls sprayed with 0.5 per cent. copper sulphate. Since the disease may be 
transmitted to man through cuts and wounds on the skin, care should be exercised 
in handling affected fowls. 


5.1Geih 
| M. K.S. ¢ 
SPOROTRICHOSIS. 

The fungus, Sporotrichum beurmanni, leads a saprophytic existence in nature, 
occasionally entering the body through skin wounds. It then produces a chronic 
type of infection associated with the formation of nodules, up to size of a walnut 
or so, which give rise to abscesses and ulcers. Natural infections are seen in equines 
rats and man, and occasionally in dogs. The infected parts inay be oedema- 
tous and the lymph vessels corded. The organism will grow on glucose agar, 
potato, etc., as dryish colonies with surface folds, with colouration passing 
from white to cream or chocolate. The colonies are composed of septate 
branching mycelia which give off conidia. As a cure potassium iodide is usually 
very effective. 

FG: Mi 


RHINOSPORIDIOSIS. 


Polypoid growths, chiefly in the nose of man horse and cattle, may be due to 
a fungus belonging to a species of Rhinosporidium. Affected horses have noisy 
breathing and blood-stained discharge from the nostrils. For diagnosis, spores of 
the fungus should be looked for in the nasal discharge under the microscope or 
a piece of the cauliflower-like growth should be-excised, fixed in formalin and 
sent to a laboratory. The growth often contains large cysts, up to 300 #. in 
diameter, in which there are oval spores. When mature, the spores are dis- 
charged through a pore in the cyst-wall and scattered over the neighbouring 
tissue. These enter fresh connective tissue cells and repeat the cycle. The 
ripe cysts appear as white dots covering the surface of the polypus. 


Hi N. R. 


SECTION 9, DISEASES DUE TO FILTERABLE VIRUSES. 
FOOT-AND-MOUTH DISEASE. 


The virus causing this disease is one of the two smallest known and this may 
have something to do with the ready difusibility or high infectiousness of foot- 
and-mouth disease. . 


The viability of the virus outside the body is of importance in connection with 
the origin of outbreaks, and considerable information has been collected on 
this subject during the last twenty years. The virus is verv resistant to cold 
under certain laboratory conditions e.g., when infected tissues are stored 
in 50 per cent. glycerol at temperatures just ahove freezing noint, the virus 
lives for at least 400 days. In the frozen or chilled .carcases of cattle and swine 
killed in the early stages of the disease, the virus survives in the blood clot 
and bone marrow for at least eighty davs. In fact, it has been proved that the 
bones of such carcases when crushed and fed to swine can transmit foot-and-mouth 
disease. On the other hand, the virus dies quickly at temperatures at or slichtly 
above that of the body. The action of drying is complex. Slow drying of the 
virus at room temperature is less harmful to it than rapid drying. Afterwards, 
survival depends on the conditions under which it is kept, a dry atmosphere 
in particular promoting survival. Another important factor is the substrate 
¢.g., at room temperature on glass or filter paper the dried virus may dis in. 
Tess than a week, whereas under similar conditions on hay or bran it has beea 
found to survive for at least eight to twenty weeks, on cow-hair for a month, on 
leather, hides and rubber for some two to three months. Sunlight is viricidal 
owing to the action of the ultraviolet rays. In putrefying materials the virus 
has been iound to survive for as long as three weeks at 16°C. Nevertheless, 
the burial of contaminated materials in manure is an efficient means of destroying 
the virus, probably largely owing to the heat evolved by the packed maaure. 
Infective tissue soaked in brine is still virulent.in some cases for amonth and this 
agrees with the observation that in sa'ted hides the virus has been found alive 
after six or seven weeks. ‘The virus is quickly killed in milk which goes sour, 
but lives for a considerable time in sterilised milk or any milk which remans 
Sweet ; it can also probably survive the drying of raw milk by the spray process 
and remain alive in the milk powder. 


Much information is also available on the disin ection of the virus. The coal-tar 
disinfectants are of relatively low activity when compared with their effect 
on non-sporing bacteria. Chlorine disinfectants and certain metallic salts 
viz., copper sulphate, zinc chloride and mercuric. chloride are highly efficient. 
Unfortunately, their activity is greatly reduced by the presence of organic matter 
though even under these conditions copper sulphate is still effective within 24 
hours at 1.0 per cent. and mercuric chloride at 0.4 per cent. concentration, 
1.0 per cent. formalin is useful, provided it is allowed a few hours in which to act 
but it is irritating to human beings if used inside buildings as a spray. It can, 
however, be used in this manner in concentrations of 0.1 to 0.5 per cent. for the 
surfaces of fodder stacks, apparently without reducing the food value of the fodder. 
‘The virus is very sensitive to acias and alkalis, and the latter in the form of 10 
‘per cent. caustic soda or 4.0 per cent. sodium carbonate (ordinary washiag soda) 
are now recommended for many practical purposes. For infected hides, im mer- 
‘sion in sodium bisulphate (1 : 10,000) or sodium bifluoride (1 : 20,000) for two 
hours will kill virus without damaging the hides. Limewash has its value if it 
comes into actual contact with the virus, but on dry virus-containing materials 
limewash has poor powers of penetration. Similarly, the burial of carcases 
in quicklime has not been found to shorten the period of their infectivity. 
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In respect of its brological proterties, the virus is capable.of producing the disease 
in cattle and bufialoes, sheep goats and swine. Camels appear to be insuscep- 
tible. Dogs and cats have some susceptibility, the young of these species being 
more easily infected experimentally and many of them dying of the disease. It 
is important to note that horses are resistant and man relatively so. Certain 
birds e.g., ducks, carry the virus for a time after inoculation but are not naturally 
susceptible. A number of small animal species are mére or less susceptible. 
Thus, the guinea-pig has been extensively employed in experimental work and 
this is now true also of the hedgehog, though, whereas the disease does not 
spread naturally among guinea-pigs, it does so in the case of hedgehogs once the 
virus has been adapted to them. Hedgehogs then show a severe type of infection 
with high mortality. Field voles and field mice can be infected, also rabbits 
and rats, while transmission by contact in the two latter species is not uncommon. 
A few naturally-infected wild rats and hedgehogs have been discovered in Gt. 
Britain. It has been proved that the disease can spread from infected hedgehogs 
to cattle by contact but not from the other small animals mentioned. 


It is well known that foot-and-mouth disease with similar clinical characters 
and running a similar course may be due to strains or types of virus which 
immunologically are not identical. So far, three main types have been discovered 
which are referred to as O, A and C, but the matter is not so simple as was at one 
time thought and a number of variant types or subtypes are known to exist. In 
Europe the virus is usually of the O type ; in Indo-Pakistan all virus types are 
present, O being the commonest, and there are a number of overlapping types. 
This matter of plurality of virus types is of considerable importance from the 
point of view of establishing the source of outbreaks and still more in respect of 
immunisation in practice since animals which have passed through an attack caused 
by one type are immune to the virus of that type but not at all or only slightly 
to virus of another type. Virus type—at least in respect of the main types— 
appears to be a fairly stable property and it does not readilychange, for instance, 
by passing the virus through a species of animals other than that of origin. It 
has been observed that in some outbreaks the disease does not readily spread 
from one animal species to another ; this is a common experience in Europe 
in outbreaks among swine. ‘The explanation lies in the adaptation of virus 
strains to a particular species of animal. Similarly, it is sometimes difficult 
to infect guinea-pigs with virus strains from cattle, while at other times no 
such difficulty is encountered. In fact, while some strains show a marked 
potentiality for adaptation to a single species, other strains are easily adaptable 
to several animal species. Such differences have no relation to particular 


types. 


COURSE OF THE DISEASE. Cattle inoculated with the virus intramuscularly show 
a rise of temperature about the third day and a day or so later lesions appear 
in the mouth or feet or in both situations, these being the predilection sites for 
virus growth. This experimental disease differs in no way from that acquired 
naturally by contact. The mouth lesions, consisting of vesicles up to an inch 
in diameter and containing a clear fluid, are found on the tongue or palate, while 
the feet lesions appear at the coronary margin of the hoofs and often within the 
cleft. Similar lesions are occasionally seen on the teats of cows. Mouth and 
feet lesions are often present together in swine, while in sheep feet lesions are 
more constant than mouth lesions. The vesicular lesions in any situation 
quickly rupture and give place to ulcerated areas which ordinarily soon begin 
to heal. Whereas the concentration of virus in the vesicular fluid is ini- 
tially very high, it quickly declines and once healing is under way active virus 
can no longer be demonstrated. The mouth and feet lesions cause respectively 
salivation and lameness, signs by which—in addition to the obvious infectious 
nature of the illness—a diagnosis may be made. ‘There- is,-in addition; ‘more 
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wr. less inappetence and loss of condition and a few animals die, especially young 
nes. 


‘The extent to which the virus grows in an animal and consequently the 
ize and apparent severity of the lesions depend 1 in some degree on the nutritive 
ondition of the animal. Actively-growing animals in prime condition are 
iable to show more pronounced lesions than poorly-nourished ones. This is an 
mportant matter in Indo-Pakistan, in that on the plains during the dry season 
oot-and-mouth disease may be expected to be milder than after the rains, solely 
as a result of the differing body condition. While bodily condition is one factor in 
determining the clinical course of the disease, it is not the only one since different 
strains of the same virus type on inoculation into farm animals may cause 
nfection of widely differing variety. 


Occasionally, recovered cattle develop a condition in which they become 
mtolerant of high external temperatures. This is well-known in Indo-Pakistan 
and is referred to as ‘panting’ or ‘hanpna’. ‘The cause and true nature of this con- 
jition is under investigation. It may be due to endocrine or direct circulatory 
disturbance or possibly to some interference with the heat-regulating centre. 
Cattle so affected are in poor condition and give little milk, their coats are 
harsh and in the hot season they have high body temperatures and pant. 


_ NATURAL SPREAD. In some established cattle herds in Indo-Pakistan, it is com- 

mon for foot-and-mouth disease to appear at fairly regular intervals, say every 
three or four years. ‘his presumably is because the young stock as they grow up 
fall a prey to infection, while many of the older animals have acquired some 
natural immunity. In Indo-Pakistan it is mainly a disease of the spring months, 
pecause at that time there is more animal movement. ‘The prevaience is lower 
in the second half of the year, but in some parts there is a rise during the 
monsoon. 


The virus is present in greatest concentration in early lesions viz., vesicle 
fluid and epithelial coverings of the vesicle ; in the blood it is present as a rule 
only during the febrile stage and then in far lower concentration. The virus 
is also to be found in the milk and occasionally in the urine. It is sometimes 
stated that cattle may be highly infective before the development of lesions, 
but experiments in Gt. Britain have shown that with cattle the earliest stage at 
which the disease can be communicated to other cattle by contact is generally 
after vesicles have appeared in the mouth. Apparently, it is simply the escape 
of virus from the vesicles which renders the animal so dangerous, spread 
then becoming easy through droplet infection. Assuming this is so, natural 
infection must pe by inhalation of the virus, and the lesions wnich appear are those 
of generalisation and not primary foci. Animals with feet lesions and minimal 
or no discoverable lesions in the mouth are less infective. 


As to the origin of fresh outbreaks, there are many possible caoannels e.g., 
virus carried on fodder or other inanimate materials, virus carried by man 
or by the animal itself. ‘L'rue carriers viz., animals harbouring the virus after. 
recovery, are veryrare. ‘lhere is little direct evidence that birds act as spreaders. 
Nor 1s tnere eviuence to show that insects or ticks transmit the infection, though 
the virus is known to remain alive in ticks (Argas persicus) for as long as ten to 
fourteen days. ‘lhe virus has occasionally been found as a contaminant of vaccine 
lycoph. ao 


TREATMENT. In spite of very intensive investigation there is no satisfactory 
drug treatment. The value of iodine tor animals in the febrile stages once. 
advocated in Pakistan, has not been confirmed. 
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PREVENTION. (i) Hygienic measures. These include all attempts to restrict the 
spread of infection within or outside the inmediate locality. They may embrace 
restriction of the movements of living animals, including of course the infected 
animals themselves, and of human beings ; isolation of the infected animals . 
and of their susceptible companions, and disinfection. In Gt. Britain the law 
demands a “‘slaughter-out”’ policy applied to infected and to near contacts, 
followed by cremation or burial of carcases, disinfection of the premises and 
the lapse of a certain time before restocking. The State gives compensation 
and only exceptionally are animals isolated instead of being slaughtered. In 
Gt. Britain also there are various Orders designed to prevent the entry of the 
disease e.g., that prohibiting the importation of live animals and in certain 
cases of hay as fodder ; that requiring the boiling or cooking of meat-scraps intended 
as feeding stuffs for livestock ; and that making certain requirements relating 
to meat-wrapping materials. 


(ii) Immunisation. In some parts of Europe much use has been made of a 
polyvalent immune serum, prepared by repeated injection of cattle with virus of the 
three main types. Given alone, the serum protects for a week or ten days only 
so its use is restricted to animals which have to be transported or to be exhibited 
at shows. Active immunisation is more to be desired. Formerly, it was supposed 
that naturally acquired immunity was of short duration, six months or so, 
but this was before the discovery of the plurality of virus types. It is now known 
that immunity to the same virus type can be relatively strong and lasting, thus the 
duration of effective immunity in cattle waica have passel throug aa experi- 
mental attack may be anything from 13-32 months or more. 


A great deal of attention has been given to the possibility of controlling the 
disease by artificial immunisation, and the methods can be considered under 
,our heads: 


(a) A common method, when the disease makes its appearance in a herd 
is to swab the nostrils of all apparently healthy stock with saliva and discharges 
from affected animals, so that the disease may pass rapidly through the herd. 
This is certainly a means of preventing the outbreak smouldering, but it sometimes 
induces severe reactions in individual animals and, like the slaughter-out method | 
referred to above, it is rather a policy of despair. 


(b) A serum-simultaneous method, involving the inoculation of immune 
serum and living virus, has been widely used in Germany at the scene of outbreaks 
This produces a mild disease and the injected animals have to be isolated for three 
weeks after subsidence of the local lesions. All cattle in the surrounding districts 
are at the same time injected with serum, so that in this way the disease is 
confined to one area. 


(c) Experimentally, a formalinised vaccine has been found capable of pro- 
tecting guinea-pigs and cattle, but has not come into use. A crystal-violet 
vaccine, similar to that being tried for swine fever, has also been proposed. 


(d) In 1938 a new kind of vaccine was introduced in Germany. This is 
prepared by adsorbing living virus on to an aluminium hydroxide precipitate 
and subsequently treating the product with formalin to destroy any virus re- 
maining unadsorbed. ‘Ine principle of the method is that, when the vaccine 
is Injected, the virus, most of waica in the precipitate is still alive, becomes 
dissociated so slowly from the precipitate that it immunises the animal instead 
of infecting it. Lhis vaccine 13 being extensively used in Europe and it is said 
to be quite safe and to produce a local swelling only in inoculated animals. 


Méasures to be taken against foot-and-mouth disease in practice must, of 
course, vary with the circumstances. In Indo-Pakistan the use of vaccines is at 
present not practicable and serum is not available. In the meantime, 
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one is forced back on measures hygienic or ‘otherwise which are 


designed to mollify the severity of the disease in individual animals and to 
restrict the spread of infection. | : 


F.C, M. 


VESICULAR STOMATITIS. 


This disease is mainly one of cattle and horses. It has been reported in the United States but 
not so far in Indo-Pakistan. Outbreaks in cattle closely resemble those of foot-and-mouth disease; 
and its economic importance seems to be largely due to the liability of its being mistaken for 
that disease. Incattle, lesions may be present on the feet as well as in the mouth, though — 
perhaps they are less frequent at the former site. Vesicular stomatitis can be set up ex- 
perimentally in guinea-pigs and the lesions are very similar to those of foot-and-mouth disease. 
Horses, cattle and young swine are susceptible to contact infection, though the disease tends_ 
_to be much less infectious than “ foot-and-mouth”. There are two immunological types of: 
vesicular stomatitis virus but both of these differ in a number of ways from any of the foot-and- 
mouth virus types. 


VESICULAR EXANTHEMA of SWINE. 


Noted in the United States. Similar to foot-and-mouth disease, but the virus is different. 
Distinction from foot-and-mouth disease is by inoculating horses, which are susceptible to. 
exanthema but not to foot-and-mouth disease. Distinction from vesicular stomatitis by 
inoculating cattle which are susceptible to vesicular stomatitis but not to exanthema. 


F.C. ™, 


POCK DISEASES. 


‘These diseases form a group of contagious and infectious fevers, acconvanted 
by typical eruptions on the skin, affecting many species of domesticated animals, 
and being particularly prone to appear among animals that are close-herded. 
The existence of some of these diseases has been recognised in India and Pakistan © 
from early times, and they are undoubtedly indigenous. Losses varya ccording _ 
to the species attacked, being very light in cattle and much more severe in- 
sheep and goats. In Indo-Pakistan outbreaks of pox are recorded in cattle 
buffaloes goats and sheep. It also occurs in horses camels and swine. 


The virus was at one time held to be the same in all animals, but recent work 
has shown that pox viruses are different in different species. In some animals 
(goats, swine, man) more than one pox virus has been identified. 


The specific virus is always contained in the skin lesions and may be present 
in the Jesions of the lungs and occasionally in the blood. The virus, as 
recovered from natural cases in the different species of animals is immunologi- 
cally distinct, and remains so during serial passage. The morphology of the 
vaccinia virus, which is one of the. argest of the virus group, has been the 
subject of much study, and in stained specimens of skin smears minute globular 
bodies termed elementary bodies” (Paschen bodies) have been demonstrated. 
These bodies are the infectious units of the virus. Pox viruses are particularly 
resistant to drying at low temperatures. They remain alive in dried scabs for 
months, even for over two years, ato°C. Pox viruses, in comparison with others, 
are unusually resistant to dry heat; moist heat destroys them much more rapidly... 
Heating at 55° to 60° C kills them almost immediately. They are also resistant 
to glycerol. Most disinfectants in common use, excepting chloride of lime, are 
effective ; iodine and potassium permanganate are said to be particularly so. 


~ Lestons. Pock diseases have a common character viz., the presence of a 
typical skin eruption, the distribution of which varies in different animal species, | 
being strictly localised in the case of cow-pox and tending to an increasing genera: - 
lisation with concurrent involvement of the mucous membrane of the upper 
respiratory tract in the case of horse-pox goat-pox and sheep-pox in that order.. 
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‘The incubation period is two to five days on. artificial inoculation, probably , 
somewhat longer under natural conditions. The disease invariably starts 
with fever, accompanied by definite malaise. In a typical case, the skin lesion’ 
passes through a series of stages. Within two to seven days after the temperature 
rise there is a rash. ‘The skin over these spots is thickened, forming small hard 
elevations, reddish in colour and known as ‘papules’. From the congested 
vessels of the papules an exudation of clear lymph takes place between the 
corlum and epidermis, forming the vesicular stage. The fluid in the ‘vesicle’ 
becomes turbid, forming ‘pustules’, which may later become infected with © 
pyogenic bacteria. Gradually, the contents of the pustules dry and there . 
forms a yellowish-brown ‘scab’ which darkens with age. In course of time — 
the scabs drop off, leaving a permanent scar. Crops at successive stages of | 
development may be seen at one time, the whole course in favourable cases 
taking about three weeks or so. Material from the lesions is infective at all 
stages, but prior to bacterial invasion the virus content is higher. 


INFECTION and IMMUNITY. Natural infection takes place either by cutaneous 
inoculation, as when abraded areas become contaminated with infective material, : 
or the virus may be implanted on the nasal mucosa by air-borne infection. «~- 


It is generally held that every form of pox confers an immunity lasting a year 
or more, whether infection is acquired naturally or artificially or whether lesions 
are localised or general. 


COW-POX. or VACCINIA. 


Little authentic information is available on the incidence of cow-pox in India’ 
but its occurrence is undoubted. Direct infection from animal to animal. 
appears to be only occasional, the disease being mainly disseminated by the hands’ 
ot milkers, or it may originate from attendants who have been recently vaccina- ° 
ted. Infection may also occur indirectly through contaminated straw, food or: 
faeces. Air-borne infection is not known to occur. Horse-pox is also reported ° 
to be a source of cow-pox outbreaks. ‘The occurrence of cow-pox has been: 
frequently reported in indo-Pakistan in association with a concomitant prevalence 
of smail-poxin man. Diseased cows are also liable to transmit the disease to 
persons handling them where it sets up a wild localised cruption. Recent work 
indicates that the virus of cow-pox 1s different from that of vaccinia used for’ 
immunising Man against smail-pox. ‘There is some doubt as to whether 
Jjenner’s cow-pox strain was the progenitor of modern vaccinia strains. ; 


Symptoms. ‘The disease usually commences with a mild fever, associated with 
some loss of appetite rumination and lactation, but unless a number of animals 
are infected the disease may escape early notice. ‘The first clear sign is usually 
a soreness of the teats or udder. Un closer inspection of these parts, small papules 
or ruptured vesicles may be seen, these being elliptical on the teats and circular 
on the udder. Generalisation is rare, but when it occurs lesions may be 
present on other parts of the skin and in such cases the general symptoms are 
aggravated. i1n male animals, eruptions occur on the scrotum and inside the 
thighs. in the individual animal the course is about three weeks, but it may 
take several weeks tor the infection to pass through a herd. | ‘ 


CONTROL and piacnosis. Lesions tend to heal spontaneously. Affected 
animais should be isolated or kept at one end of the shed and should always be. 
muiikea last. Milking ought to be done with care, in order to minimise exten-- 
sion ot the ulcers, wich snould be treated with bland antiseptic ointments 
Cleanliness, parucularly with regard to the hands, is essential on the part of the. . 
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attendants. Vaccination with calf lymph or with material from the outbreak 
may be done to cut short the duration of the outbreak ; with this object some 
lymph is applied to a small scarified area on the perineum. 


The disease may be distinguished from foot-and-mouth disease by the small 
size of the vesicles, the presence of primary papules, the slower spread of infec- 
tion and the Coe of lesions on the mouth and feet. 


BUFFALO-POX. 


Buffalo-pox resembles cow-pox in many respects, but no attempts have been 
made to confirm the exact identity of the virus. In Indio-Pakistan outbreaks of 
buffalo-pox have been reported from several localities e.g., Punjab, and have been 
associated with outbreaks of small-pox. The disease is of mild type and is easily 
diagnosed by the characteristic skin eruptions. These may be localized on the 
udder and teats and inside the thighs, or they may. be present in generalised 
form on the skin of other parts of the body. The symptoms in general are not 
serious, but there is a fallin milk-yield and the animals appear unthrifty. Treat- 
ment is as for cow-pox, but particular attention should be paid to prevention 
of myiasis as buffaloes are attractive to flies. 


HORSE-POX. 


This is a benign disease, the characteristic eruptions being localised on the - 
mucous membrane of the buccal cavity, occasionally on other parts e.g., the 
heels, the nasal conjunctival or genital mucosa. The virus is identical with 
or closely related to that of cow-pox. The disease, known as ‘contagious pus- 
tular stomatitis’, is probably identical with horse- -pox. 


SYMPTOMS and TREATMENT. ‘There is a varying degree of salivation. Typical 
lesions will then be found in the mouth though they may be situated far back. 
Swelling of the submaxillary glands, conjunctivitis, and some fever with slight 
general malaise are usual. The disease resolves quickly with ordinary care. 
When large numbers of horses are concerned, it is advisable to limit the duration 
of the disease by inoculating the mucous membranes of healthy animals with 
lymph from affected horses. 


SHEEP-POX. 


This is the most severe of all animal poxes and occurs throughout Indo-Pakistan 
In endemic areas the disease is apt to cause considerable economic loss, not only 
from actual mortality but also from permanent damage to the skin. The 
disease is highly contagious, characterized by high fever and marked constitu- 
tional disturbance, due to extension of the disease process to the internal organs, 
particularly those of the respiratory tract. | 


Some divergence of opinion exists as to the relationship of the virus to those 
of other animal variolae, particularly goat-pox. Clinically, sheep-pox appears 
to be an independent disease, as it is not ordinarily transmissible to other 
animals including goats, but as with other animal poxes it has been reported 
in association with outbreaks of small-pox in man. Susceptibility is reported 
to vary with different breeds. The virus is very tenacious and remains active 
on the wool for a month or two. Lambs are mo3t severely affected and in them 
the death rate is usually high. ‘The overall mortality may vary from 5 to 50 per 
cent. 


Natural infection takes place either by inhalation or cutaneous ‘alee 
and the disease is spread rapidly by contaminated utensils fodder _ litter 
and attendants. . The period of incubation varies ee two to seven oe or 
more, but is shorter in hot weather. | : 
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Symptoms. With the rise of temperature, there are symptoms of general 
malaise. The eyelids are swollen and there is catarrhal discharge 
from eyes and nose. Skin eruptions soon develop on different parts of the 
body, notablv parts free from wool viz., the head, ears, inside the thighs, udder, 
external genitals and beneath the tail. The crops of eruptions mav be dis- 
crete or become confluent. In acute cases, signs of respiratory trouble become 
pronounced as the disease tends to extend to the internal organs. Pox lesions in 
such cases are found on the mucosae of the pharynx, trachea and sometimes in 
the alimentarv tract. The lungs are commonly affected with nodular lesions 
resulting in fatal pneumonia. Secondary septicaemic infection may develop 
when the skin lesions are extensive. 


ContTro.. There is no curative treatment. Besides regulation of hvgienic 
conditions a generous soft diet should be provided. Lambs should be hand-fed 
with wholesome milk. The lesions should be dressed with mild antiseptics 
such as boric or salicylic acid ointment to keep away flies. 


Preventive inoculation with specific vaccine in endemic areas is useful. This 
vaccine may take the form of a glycerolised emulsion of lymph obtained 
from a known strain of low virulence, or of a suitable mixture of virulent lymph 
and immune serum. When, as is usual, these vaccines are not available, it is 
customary in infected flocks to carry out’ emergency inoculation or vaccination 
with lymph from existing cases. Lymph from vesicles in sheep which have 
shown a mild reaction should be selected and inoculated into a few healthy sheep: 
the material from those which show satisfactory reactions may then be used 
for the rest of the flock. The inoculation in all cases consists in lightly  scari- 
fying the skin and then applying the lymph to a scarified area inside the ear 
‘or beneath the tail. The emergency method will cut short the duration of the 
disease in the flock and will also reduce mortality, but it has the disadvantage 
that it intensifies the danger of spread to other flocks and therefore steps to control 
this should be taken. Emergency inoculation should not be done in ‘“‘clean”’ 
‘flocks, unless they are in immediate danger. After vaccination, the animals 
should be examined to see that “takes”? have occurred, and any not showing 
satisfactory evidence of this should be revaccinated. After effective vaccina- 
tion, immunity should endure for a year or more. 


GOAT-POX. 

Epidemics of goat-pox have been recorded in Indo-Pakistan, bearing essentially 
the same features as those described for sheep-pox. Sheep running with in- 
fected goat flocks have been reported to contract the disease, but on the other 
hand there are many instances of sheep remaining unaffected under these 
conditions. The disease is highly infectious and spreads quickly. 


Symptoms, ETc. ‘There is fever and the usual constitutional symptoms. The 
exanthem may invade the mouth nose larynx and trachea and often ex- 
tends to the lungs. Many goats become blind and may die of starvation. 


Preventive vaccination is advisable as for sheep-pox. 


CAMEL-POX. 


This is reported to be common in camels in Indio-Pakistan, and though very 
contagious is generally of benign type except in the rains. As many animals 
become infected early in life, # is usually seen only in young animals and _thedis- 
tribution of lesions is similar to that of horse-pox. In the severe form, which 
apparently occurs only during the monsoon, the distribution of the lesions 
is like that of sheep-pox. Direct vaccination from infected camels is advised 
during the dry weather but not during the rains, when prompt and strict 
egregation seems preferable. 
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‘SWINE-POX. 


This has not so far been reported in Indo-Pakistan. The disease has similar features to 
sheep-pox, but the mortality tends to be relatively lower. Recent work has revealed the natural 
existence of two pock diseases in the pig. One of them is caused bv a virus specific to swine and 
the foregoing remarks apply to it. The other is caused by va: cinia virus and may be contracted 
from humans. No satisfactory method of vaccination is known against either type. . 


j. R. H. 
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GOAT DERMATITIS. 


This is an acute disease of goats, recently recorded in India and Pakistan. It 
is usually mistaken for goat-pox, but the characteristic lesions and other features 
are differential. The causal agent is an easily filterable virus, present in the skin 
lesions and blood. The disease has been artificially produced by subcut. and 
intrav. inoculation and by scarification. Other animals, including sheep, 
are refractory. Goats immunised against pox contract the disease, and vice 
versa. Outbreaks have all the characters of an infectious disease, but experi- 
ments on direct contact between affected and healthy animals have given 
negative results, and the possibility of a “‘vector’’ has therefore to be examined. 


SyMpToMs AND Lesions. In natural cases, the first symptoms are general 
malaise, fever and a rough staring coat. The skinis then found to be 
studded with numerous elevated areas, distributed over the body surface and ex- 
tending to the lips and tongue. Simultaneously or within a day or two, symp- 
toms of pneumonia appear and death is usual. After artificial inoculation, 
the animal has fever and within seven to ten days small sharply-circumscribed 
hyperaemic areas form on the skin. These areas quickly become thickened, 
forming hard rubber-like nodules. At no stage during or after the development 
of nodules is there vesiculation or pustule formation. After a week or so, 
the nodular tissue becomes necrotic and is shed, leaving a_ shallow ulcer. 
Later, in animals which survive a tough scab forms and this in turn is_ shed 
after about four to six weeks, leaving a permanent scar. Extension to the res- 
piratory and alimentary tracts is the rule. The lungs and abomasum appear 
to be predilection seats and contain small circular greyish nodules, which 
in the lungs develop into pneumonic patches. Nodules may also appear on the 
tongue oesophagus duodenum and sometimes throughout the bowel. s 


Contro.. Glycerolized vaccine, prepared from skin nodules and lightly 
scarified inside of the ear gives rise to a local lesion with mild symptoms. 


CONTAGIOUS ECTHYMA of SHEEP and GOATS. 


This is a specific, highly contagious eruptive disease of sheep and goats, reported 
to be prevalent throughout India and Pakistan. Mortality is low, except in the 
very young and during the monsoon, when the lesions are frequently 
“fly-struck’’. Loss of condition, however, is always marked. ‘The causal virus 
belongs to the pox group, but is immunologically distinct from the other members 
of the group. It is contained in the skin lesions at all stages of development. 
The virus, like the pox viruses, is resistant to ordinary climatic influences and tends 
to persist in infected flocks through successive generations. 


SYMPTOMS, ETC. There is formation of papules vesicles pustules and scabs 
on the skin of the lips. The lips become swollen and inflamed, and as a result 
lambs and kids, which are most commonly affected, cannot suckle or graze 
properly and lose condition. Adult animals are also affected. The lip swel- 
lings, which look like small warty growths (scabs), are usually the first symptoms 
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to attract notice ; rarely they spread to other parts of the body. Later, the 
crusts dry off and drop, leaving the skin smooth and without scars. Udder 
lesions in ewes and goats may be set up by suckling of young with lip lesions. 


~The disease can be distinguished from pox and other similar conditions by the 
lack of constitutional disturbance and by the localisation of the lesion to the 
skin around the mouth and nose, with little or no tendency to spread to the 
buccal. mucosa. 


Controt. Application of mild antiseptics is desirable to prevent the lesions 
becoming fly-blown. In endemic areas, vaccination is recommended. Vac- 
cination is carried out as with sheep-pox; an emulsion of scabs from actual 
cases is rubbed on to a small scarified area inside the thigh. This should be 
done before the mensoon. The duration of immunity is unknown but is 
believed to be long and solid if the ‘‘take’’ is satisfactory. | 


J. R. H. 
Frecel 


VERRUCAE. 
(Syn. Warts.) 


Warts or papillomas are common on the skin of many animal species. Thereis frequently 
evidence of their infective nature ; by applying filtered or unfiltered wart suspension to an 
abraded area on the skin or mucous membrane or by intradermal inoculation, a fresh crop of 
warts can be induced _ to grow in susceptible animals of the same species and these often attain 
a large size. The growths often disappear spontaneously in time and the animal can then no 
longer be infected. 


Infective warts are not uncommon in dogs and cattle, especially in young animals. In dogs 
they ordinarily occur inside the lips and on the buccal mucous membrane, while in cattle they 
are seen on various parts of the hairy skin, where at times they are severe and generalised. For 
treatment, the larger growths can be removed surgically and the smaller ones allowed to 
fall naturally. . 


F. C. M. 
FOWL-POX. 


Fowl-pox is a common disease of fowls, but turkeys pheasants and certain 
wild birds are also susceptible. More rarely, guinea-fowls ducks and geese are 
affected. Pigeons are susceptible to a natural pox infection, but the virus respon- 
sible for pigeon-pox has somewhat different properties to that of fowl-pox. The 
virus of natural pigeon-pox is transmissible to fowls by inoculation, but it is diffi- 
cult to infect pigeons ,with fowl-pox virus. 


Like other pox viruses, that of fowl-pox is very resistant to cold, to drying and 
to disinfectants in strengths ordinarily used. It therefore tends to persist in 
places where the disease has occurred. The disease may occur at any season 
of the year, though in Indo-Pakistan it is most prevalent in the hot season. Pullets 
coming into lay are frequently affected, while the disease is particularly dangerous 
to chicks. The case incidence in affected flocks varies greatly; in‘some the loss 
is negligible, while in others it assumes a severe form, spreading to most of the 
flock and causing high mortality and much loss in production. 


Healthy birds usually become infected by contact with sick ones, the virus 
entering by wounds of the skin or mucous membrane. Contaminated food and 
water also act as sources of infection. It is also suggested that the virus may be 
transmitted by mites and mosquitoes. Recovered birds do not act as carriers. 


Symptoms and Lesions. The disease appearsin various forms. In the skin 
form, lesions occur on the comb, wattles and thinly-feathered parts of the head. 
At first, these appear as small pearly-white vesicles, later developing into yellcw 
or brown rough wart-like nodules which tend to coalesce into cauliflower-like 
masses. These ultimately drop off. In severely affected cases and in turkeys 
particularly, lesions may also be found on other parts of the integument. In 
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the mouth form, necrotic tissue (false membranes) is seen to be firmly adherent to 
the mucosa, swallowing may becomie difficult and there is an offensive odour. 
In some cases lesions of the throat are so extensive that they interfere with 
breathing. Removal of the lesions leaves the underlying tissues raw and inflamed, 
which however readily heal. In the oculo-nasal form, there is a discharge at first 
watery, later purulent, and the nasal passages may become completely 
occluded. The eyes are swollen from accumulation of cheesy exudates inside 
the eyelids, and loss of sight of one or both eyes is not uncommon. Affected 
fowls tend to linger and finally. die of exhaustion. 

Lesions in the internal organs are not obvious. Occasionally, the liver shows 
areas of focal necrosis and there may be some diphtheresis and ulceration of the 
intestinal mucous membrane. 


When infection is mild and the lesions remain confined to the skin, birde 
rarely show other symptoms of disturbance, and recovery normally takes placs 
within three or four weeks. Butif the lesions extend and ifthe mucous membranes 
become involved mortality may be high. 


Diacnosis. There is little difficulty in diagnosis when comb and wattie 
lesions are present. In some outbreaks all the various manifestaticns are found 
on one and the same bird, in other cases these can only be found by examining a 
number of birds. In certain outbreaks, skin lesions may be absent and it is 
necessary to make the distinction from ‘nutritional roup’ which is a vitamin A 
deficiency. (see p. 132). In this case there are pultaceous discharges at the 
eyelids and ulcers in the mouth and oesophagus. ‘This conditicn is seen at the 
end of a long dry season, most of the flock may be affected and mortality rate 1s 
high, 


To settle the diagnosis, it is necessary to inoculate healthy and immune fowls. 
For this purpose the suspected material is ground in saline or water and rubbed 
into the fowl’s leg at a point where a few feathers have been plucked. In positive 
cases, the healthy fowl! shows inflammation with enlargement of the feather 
follicles and formation of pustules after three to five aays .ollowed by scab 
formation. It is not uncommon to see mouth lesions in such inoculated birds, 
due to generalisation of the infection. Reacting birds may or may not die. The 
immune fowl will show no reaction, while in negative cases neither healthy 
nor immune fowls show ‘‘takes’’. In such cases it is wise to test the susceptibility 
of the healthy birds on the fourteenth day with a known strain’ of fowl-pox — 
virus. 

In case of difficulty the dry skin lesions or the entire head preserved in equal 
parts of saline and neutral glycerol should be sent to the laboratory. 


ContTrRoL. Treatment is not advised and in any case is often of little value. 
Unless the disease has become widespread before action is contemplated, it is 
best to kill off all badly affected birds and to isolate healthy ones from those which 
are lightly affected. . 


In view of the prevalence of the disease in Indo-Pakistan widespread vaccina- 
tion is advisable. The vaccine commonly used is made from pigeon-pox virus, 
since this gives a milder reaction than fowl-pox virus. ‘The vaccine is not 
intended for treatment of affected birds, Birds can be safely vaccinated by the 
follicle method (see below) from eight weeks of age, and good results are 
obtained by vaccination at eight weeks followed by _ revaccination . at 
six months. The period of immunity after vaccination is somewhat variable, 
but a substantial immunity in most vaccinated birds is present for six months. 
orso. As the vaccine loses its properties if kept at ordinary room temperature. 
in the wet state, especially in the hot weather, vaccination should be done as soon. 
as possible after the receipt of the material. For vaccination, a few feathers are 
removed, preferably from the thigh, and then a drop of vaccine is rubbed over. 
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the skin with a tooth brush or similar object. Vaccinated birds should then be 
ept free from pox infection as far as possible for a period of fourteen days. 

The introduction of infection to clean farms can often be prevented by 
adopting simple, common-sense precautions. All new birds should he 
examined on receipt and quarantined for fourteen days before putting them 
on the farm. All crates from outside sources should be treated with 5 per cent. 
phenol or 2 per cent. formalin. Infected premises and equipment should be 
similarly treated and runs should be rested for several months prior to restocking. 
However, birds can be put safely into infected houses or runs, provided they are 
vaccinated fourteen days in advance. | 


SF Gree 
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ENCEPHALO-MYELITIS. 


A number of diseases of domesticated animals, due to different viruses, come 
under this heading. Ofthese, the best known example in Indo-Pakistan is 
rabies. In all cases the virus after gaining entrance to the body reaches the central 
nervous system for which it has a special affinity. Such a virus is said to be 
neurotropic, 

1. BORNA DISEASE, 

This is an encephalo-myelitis of horses cattle and sheep, which has been known for more than 
acentury. Its name originates from a locality in Saxony where a severe epizootic occurred in 
1894. The disease is infectious with a mortality rate as high as 80 per cent. It is known in 
N. and S. America and various parts of Europe, occurring in the warmer months. Its existence 
in India and Pakistan is problematical. se 


_ In the horse, the onset may be sudden with symptoms of lassitude, the animal is first depressed 
and indifferent to its surroundings, later there is some excitement. There are tonic contractions 
of the muscles, difficulty in mastication and swallowing, salivation, champing of the jaws, 
non-responsive pupils, followed by paralytic symptoms at various parts of the body. The 
course is a few days to six weeks and the body temperature is generally normal throughout. 
The lesions in the nervous system are infiltrative and degenerative, there is perivascular cuffing, 
and the nerve cells of Ammon’s horn contain intranuclear inclusions, called Joest-Degen bodies. 
The disease in cattle and sheep is similar,and there are probably varieties of the same virus 
infecting the three species mentioned. 


One noteworthy feature of Borna disease, which distinguishes it from equine encephalo- 
myelitis, is its long incubation period, at least four weeks. The virus is transmissible to several 
species of animal but not to the dog (distinction from rabies), It is eliminated by the saliva 
and nasal secretion. An active immunity can be set up in various ways. 


2. EQUINE ENCEPHALO-MYELITIS. 


’ The virus origin of this disease was established in Californiain 1930. Since 
then, it has been recognised as a disease of great economic importance in many 
parts of the United States, while it also occurs in many other countries e.g., 
Russia, Venezuela, Argentine. In the United States, there are two principal 
immunological types of virus, referred to as ‘eastern’ and ‘western’ types; a 
third type (Venezuela) previously known fron S. America has recently been 
detected in the States. There are in fact a number of virus types differing 
immunologically and also in virulence. Human beings are susceptible and 
occasionally contract the disease naturally. It is believed that the disease 
occurs in India, in limited areas where it may affect a few animals at a time, 
occasionally larger numbers. The condition known as ‘kumri’? is perhaps a 
subacute phase, with predominantly spinal symptcms, of the usually more 
acute condition. There is nothing however from foreign experience to support 
this suggestion. | 

- In the United States, encephalitis is a seasonal affection, appearing in the 
late summer when ‘insects are prevalent and especially in horses kept on wet | 
or miurshy ground. There is indeed evidence that various species of Aedes mos- 
quitoes are responsible for spread. Outbreaks come to an end with the onset 
of frosty weather. However, the means by which the virus is-maintained and 
disseminated in nature and exactly how horses contract the disease has not been 
established, It may be that the virus is primarily one of the horse and that spread 
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is largely conditioned by unnoticed subclinical infections, since such are known 
to occur in natural outbreaks, or it may be that some ‘animal other than the 
horse harbours the virus. It is now suggested that certain birds act as_reser- 
voirs. The disease can be transmitted experimentally by intranasal instillation 
of the virus, with an incubation period as short as eight days, and this may be one 
natural method of spread, especially as it is known that the virus is present in 
nasal discharge of clinical cases. During the early stages of the disease the 
virus is present in the blood, whence it passes to the central nervous system to 
produce its specific effects. The virus is transmissible to the guinea-pig, 
which is the laboratory animal of choice for experimental purposes. 


SYMPTOMS AND Lesions. In the United States, horses of any age and breed ee 
either sex are susceptible. The severity of the disease and the symptoms are 
extremely variable. Thus the disease may be very severe at the beginning of the sea» 
son with high death-rate and later beconie milder, or it may start mildly and 
then gain in severity. Itis convenient to distinguish three phases : incubative, 
lethargic paralytic, and convalescent. Generally speaking, it can be classed 
as a lethargic type of encephalitis. There is an initial rise of temperature and 
the animal is to be found standing with sleepy posture, head down and eyes half 
closed. The stance may be peculiar e.g., legs widely apart or fore legs crossed. 
The abdominal muscles are rigid. The mucous:membranes may be slightly 
icteric. There is disturbance of vision, with the pupils not normally responsive. 
There may be some transient facial paralysis, together with partial or complete 
paralysis of pharyngeal, laryngeal and tongue muscles causing difficulty in swal- 
lowing and alteration of voice. There are also muscular twitchings e.g., of the 
lips and eyelids. On being moved, there are signs of incoordinaticn, knuckling of 
the fetlocks, dragging of toes, stumbling, loss of balance, diffculty in rising. Scme 
animals wander about aimlessly and may tend to move in circles. There is rapid 
loss of condition. The course too is most variable. Some cases may pass. to 
complete paraplegia in a few hours and soon die, other cases are so mild that 
symptoms are barely recognisable. 


The mortality among 8,000 cases in the United States in one year was about 
jo per cent. and the mortality is higher in adults. 


The changes appear to be haemorrhagic in type and are chiefly found in the 
brain and cord. The meninges may be hyperaemic and scmewhat swollen through 
exudation. Sub-pial haemorrhages may be found at places, extending into 
the grey matter of the -brain , the cut surface of brain and cord shows functi- 
form haemorrhages. There may also be some blood clot. There is acute de- 
generation of nerve cells of the grey matter, nuclear inclusicns and eg oe 
cell cuffing. 


Diacnosis may be possible from the history of the outbreak ard the fact that a 
number of cases with nerve symptoms have occurred at about the same time. 
Material for laboratory examination is to be taken as quickly as yrcssible after 
death. One half of the brain may be fixed and the other half put in 50 per cent. 
glycerol and sent at once in ice for inoculation purposes. Portions of the cord 
may be similarly treated. 


‘Controu. It has been noted in the United States that a bad encephalitis season 
is usually followed by several years of low incidence, which suggests that sub- 
clinical infections and recovered animals have an active immunity. In view 
of the nature of the disease, movement of susceptible stock into areas where clinical 
cases have recently occurred is a dangerous procedure. Attacks from mios- 
quitoes may be reduced by stabling animals at night in. mosquito-precf buildings. 
At the time of outbreaks, ordinary measures such as isclation cf clinical cases 
and disinfection are of no avail. 


Vaccination offers the best method of control, Various methccs have been 
proposed. Brain-tissue suspensions, prepared from infected horses, have been 
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used subcutaneously, but this may be dangerous unless the virus used is known 
to be a weak one. It is safer to treat such suspensions with formalin at 0.4 per 
cent., allowing them to stand for a few days before use, by which time they should 
be harmless to guinea-pigs on cerebral inoculation. The latest vaccine is a 
formalinised one, prepared from chick-embryo cultures, and is of proved value. 
Millions of doses have been used in the United States since rg38, and by 1942 
practically half the equine population had been vaccinated. The vaccine can 
be applied pre-seasonally or even during actual outbreaks. 


For treatment, rest and quiet are imperative. Animals should be given some 
support to lean against e.g., a wall, a pole behind the quarters. Slings have been 
contra-indicated, as some animals lie heavily on them and this may lead to respira- 
tory trouble. It isimportant that sick animals be induced to drink if possible, 
otherwise water should be given by stomach tube or into the rectum. Laxatives 
may be used, but not drastic purgatives. Nerve stimulants should be avcided. 
The greatest care is required in giving medicines by the micuth, in fact it is much 
better to leave the animal alone and give it good nursing rather than to attempt 
much therapeutic interference. Convalescence may be very slow. 


Ja a iaas: 
3. LOUPING-ILL. 


This disease is peculiar to Scotland and the border districts of England. Possitly it occurs in 
S. Russia. It is not known in Indo-Pakistan, but its tick vector, Ixodes ricinus, occurs in the Kangra 
Valley and Kashmir. Clinically, the disease begins with a diphasic febrile reaction. Many mild 
and abortive cases then recover, but others develop nervous symptoms consisting of champing of 
the jaws, tremors and ‘ tremblings ’, paresis of one or more limbs, cerebellar ataxia and leaping 
movements. The mortality rate is high.. Nervous symptoms are said to develop, only if a second 
disease of tickinfested sheep, a ‘tick-borne fever’, co-exists. The causal agent of this fever 
is known from cross-immunity experiments to be quite distinct from the virus of louping-ill. 


It is proved that the virus of louping-ill is present in the brain and spinal cord of affected 
sheep, as well as in their blood during fever. ‘The disease is transmissible to sheep pigs 
mice, monkeys, field voles and rats. Man is also susceptible. In nature, the virus is transmitted 
by Ixodes ricinus, which can acquire infection as larva or nymph and transmit it within twelve 
days after moulting as nymph or adult female respectively. For this reason, the incidence of 
louping-ill is generally confined to periods of maximum tick activity. 


If the disease is ever suspected in the Jodes-areas of this subcontinent, proof would have to be 
furnished by histological examination of brain and spinal cord, animal inoculation and cross- 
immunity tests with the Scottish disease. For control, a formalinised vaccine prepared from 
suspensions of brain and spinal cord is proved to bea satisfactory preventive. Measures for 
dealing with ticks should also be adopted. 

M. A. 


4. RABIES. 
(Syn. Hydrophobiz (in man)). 


The disease is primarily one of canines, dog wolf jackal and fox, but may be 
transmitted to any warm-blooded animal including man. In the dog, the 
disease exists in the ‘“‘furious’’ and ‘‘dumb’’ forms. The first is the more dangerous 
and is particularly seen in stray dogs or dogs having a greater amount of freedom,, 
whereas the dumb type is usually met with in animals kept as pets. The period 
of incubation varies considerably, the commonest time perhaps being 20 to 50 
days. 


In the furious type there is depraved appetite, the animal is restless, moody, 
easily frightened and shows a desire to be out-of-doors. This is quickly fol- 
lowed by a stage of excitement, with signs of mental derangement. There is a 
tendency to aimless wandering, any person or animal met with being liable 
to attack. The voice becomes howling harsh and shrill. These symptoms are 
succeeded by a paralytic stage, the lower jaw muscles being first affected so that 
the mouth cannot be closed. Saliva dribbles from the mouth, the tongue 
is lacerated, leaden in appearance and hangs from the mouth. Paralysis of the 
hind quarters now rapidly sets in, followed by complete paralysis and death. 


aL 
The duration of clinical symptoms is two to seven, rarely ten days. In the 
dumb type the dog shows no signs of irritability, the first noticeable symptom 
being paralysis, first of the lower jaw muscles and then quickly of the rest of 
the body. The victim in such cases usually lies with mouth open and makes no 
effort to bite. The course of the disease is very rapid, and death is usual in two 
or three days. 


Horses mules and donkeys are not infrequently attacked. There is restless- 
ness as in colic, a peculiar shrill or yelling neigh, the animal bites or gnaws the 
seat of infection or the manger, and tears clothing to pieces. There is posterior 
paralysis, complete prostration and death within a few days. In cattle, both 
furious and dumb forms occur, the furious more commonly. There is at first 
a change of demeanour, loss of appetite, lessened milk flow, and restlessness ; 
later furious symptoms develop, the animal pawing the earth, bellowing, and 
running against objects frequently fracturing its horns. The appearance is 
wild, saliva dribbles freely ; towards the fourth day it becomes quieter and deve- 
lops paralysis, dying after a further day ortwo. In sheep and goats, symptcrrs are 
like those seen in cattle, except that there is a desire to bite. Pigs show great ex- 
citement, aggressiveness, and gnaws at inanimate objects. There is often a desire 
to bite, and finally paralysis and death. Cats show ai startling ferocity e€.g., 
they will jump and may severely scratch a person’s face. The normal voice is 
replaced by a hoarse mewing. In addition, there are the usual signs of anorexia 
and paralysis. Fowls and pigeons are susceptible to inoculation. Affected 
birds are restless, attack their fellows as well as other domestic animals and 
even man. | 


In man, there is history of a bite by a rabid animal, the incubation period 
after a bite varying from 14 to go days, average 72. The period varies with the 
location and severity of the bites, being shorter when the injuries are deep and 
multiple and situated about the head. There are stages of excitement and 
paralysis, not unlike those in animals. The term ‘hydrophobia’ implies fear not 
so much of water as of taking fluids, due to difficulty in swallowing owing to spas- 
modic contraction of the throat muscles. Many persons bitten by rabid animals 
escape, because the infective saliva is absorbed by the clothing or washed out 
‘by blood, and so is unable to contaminate the wound. 


Virus. This is present in large amount in the brain, spinal cord and _ large 
nerves. It also occurs in the saliva and in the secretions of the lachrymal and 
certain other glands. Small amounts of virus may also be present in the milk. 
The blood contains little virus. Virus is present in the saliva several days 
before symptoms develop,—an important point in prevention of hydrophobia. 
In some cases, certain brain cells (hippocampus) and nerve ganglion cells 
contain cytoplasmic inclusions, known as Negri bodies, stainable by Giemsa 
and other methods. 


Vaccines. Pasteur’s original method consisted in the use of ‘fixed virus’, cbtained 
by passaging the virus through series of rabbits. In the course of such passages, 
the period of incubation was gradually reduced to six cr seven days, but the 
‘fixed virus’ is an attenuated one for man and other animals. The spinal 
cords from rabbits killed by the fixed virus were subjected to varyirg pericds 
of desiccation so that their virus content was also variable. In vaccinating 
human beings a course of injections was given, beginning with cord dried long- 
est and therefore containing little residual virus and gradually working up to 
cords containing larger amounts of living fixed virus. The method has been 
modified from time to time, the most important change being the use of killed 
virus vaccine instead of a living one. With Semple’s vaccine, in vse in India 
and Pakistar, brainand medulla containing ‘fixed virus”’ are treated with 1.0 per 
cent, phenol, and the mixture kept at 37° C for 24 hours. In treating human 
beings, daily doses of this dead vaccine are given subcut. for fourteen days. 
For prophylaxis in dogs, similar daily injections for seven days have been found to 


ae 
ive a good immunity for at least six months. A single injection method has also 
een proposed, but the immunity is probably of a lower order. For standar- . 


dising the potency of vaccines, a mouse test is now coming into use. There 
seems to be no doubt that prophylactic vaccination in man has reduced losses 


from rabies. 


PREVENTION IN Docs. Apart from the use of vaccines, prevention consis‘s in 
destroying all ownerless animals and licensing others, while other methods are 
restraint and quarantine. Restraint can be applied by leashing or muzzling 
animals so that they cannot bite others. Muzz'es must be properly fitted, and 
changed from time to time as the animal grows. The effectiveness of quarantine, 
when consistently carried out, has been demonstrated in many countries. The 
eradication of rabies from Indo-Fak’s an cannot be seriously considered until 
suitable legislation is enacted. Even so, it would be unwise to be optimistic 
regarding success owing to the uncontrollable movement of wild carnivora, 
both immigrant and indigenous. 


Diacnosis. In a suspected case the animal should be kept alive and confined 
in a safe place until the issue is decided. If the animal shows no symptoms 
and is alive and well at the end of ten days, persons bitten need have no fear. 
On the other hand, if the bites are about the head and face and especially if 
they are severe, treatment should be started at once without waiting for a confir- 
matory diagnosis, Should the animal be ill or die in detention within ten days, 
bitten persons should be treated immediately, and the animal’s brain examine 
for Negri bodies. If these are not found, inoculation tests may be made sub- 
durally in rabbits or intramuscularly in guinea-pigs using tissue suspension 
taken from the hippocampus. (For technique required for removing the 


brain from a suspected dog, see appendix 8). 
| D. A. M. 


AUJESZKY’S DISEASE. 
(Syns. Infectious bulbar paralysis. Pseudo-rabies. Mad itch.) 


This is widespread in N. and S. America and in many parts of Europe. A noteworthy 
feature of the disease is an intense itching of some part of the body, so that animals gnaw and 
wound themselves severely. Cattle suffer severely and die, but the disease does not spread 
among them. It seems that swine are often affected in a subclinical form and that swine act 
as sources of infection to cattle. The virus is distinct from that of rabies. It is apparently 
maintained by rats which infect swine and also spread the disease from farm to farm. The 
virus is also transmissible to humans horses sheep dogs and cats. Distinction from rabies is ( 1) 
not usually transmitted by bites, and affected animals usually not aggressive, (2) period of incuba 
tion is short, (3) Negri bodies are absent. 

Foo 0Gea 


RINDERPEST. 


Rinder pest is still regarded as the most dangerous scourge of cattle in Indo- 
Pakistan. Although the total monetary loss involved may not be greaterthan that 
due to foot-and-mouth disease, the actual deaths from rinderpest approximate 
those of all other bacterial and virus diseases of cattle. The disease is indigenous, 
appearing at all seasons but always more prevalent at times of much cattle 
migration e.g., for grazing. Except in areas, mostly hill tracts, where trade 
communications are not developed, outbreaks are usually mild in type, but 
at intervals of five to ten years a severe epizootic type sweeps the coun- 


try. 


In its milder form the disease is not highly infectious, but when virulence 
is high it spreads as widely as foot-and-mouth disease, despite an apparent 
lack of direct contacts. The virus is present in the blood during the fever but in 
acute infections it may be recovered from~-the organs, secretions and excre- 
tions at all stages. In non-fatal cases the virus disappears rapidly from the 
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blood and more slowly from the organs. Strains of varying origin and from 
different animal species are immunologically alike, |The virus is not so resis- 
tant to external influences as that of foot-and-mouth disease. . Virus in spleen 
and other firm tissues remains viable for comparatively long periods e.g., 100 
days or more at o°C, but dies in about fourteen days at 37°C. Heat at 
60°C. destroys the virus immediately, direct sunlight is destructive in a few hours, 
and putrefaction also is rapidly lethal. In infected meat the virus usually dies in 
a week, but in bone-marrow it may remain alive for a month. Desiccation at 
ordinary temperatures is also lethal, except when  thisis carried out around 
o°C. For disinfection, one may use 2 per cent. carbolic acid, 1: 1,000 cor- 
rosive sublimate or 1 per cent chloride of lime. | 


Under natural conditions in Indo-Pakistan, the disease is mainly confined to 
cattle and buffaloes, but outbreaks in sheep and goats are not uncommon and 
it isjust possible that the disease may occur in camels. In addition, wild rumi- 
nants e.g., bison, sambhar, black buck etc. are susceptible. Swine may be infec- 
ted artificially but no natural outbreaks have been reported in India or Pakistan. 
In these countries, the susceptibility of cattle varies widely but is generally much 
less in stocks reared in the plains (20-—50 per cent. mortality) than in breeds of 
mountainous regions (70—go per cent. mortality). Buffaloes appear to occupy 
an intermediate position. Sheep and goats are more resistant thancattle, although 
very severe outbreaks with high mortality may occur in sheep. It is frequently 
stated that outbreaks in cattle do not spread by contact to sheep, and vice-versa, 
although the virus recoverd from outbreaks in sheep has been found experimentally 
to be fully virulent for cattle. Carnivora, rodents and birds are resistant, but 
rabbits may be infected with highly Silent strains. Artificially, strains of 
ordinary virulence can be maintained apparently unmodified by passage in sus- 
ceptible cattle over long periods of time, but fully virulent ‘“epidemic’’ strains 
cannot so readily be maintained at full virulence. Little information is avail- 
able about the effect of passaging virus through fairly resistant cattle, but passage 
in sheep goats or rabbits will attenuate the virus. 


SYMPTOMS AND Lesions. Cattle inoculated artificially with a suitable dose 
of virus develop fever on the third or fourthday. In natural outbreaks the 
period of incubation may be as long as nine days. The fever reaches its height 
in 2448 hours, is variable in degree and lasts for three or four days ; in severe 
cases, the temperature then falls rapidly or in milder cases may gradually : return 
to normal. In peracute cases, the temperature may show no variation until 
just before death when it falls sharply. The animal becomes manifestly ill 
24—48 hours after the onset of fever, presents a staring coat, rigors, impaired 
appetite and sluggish movement. At this time there is usually some constipa- 
tion ; 24 hours later, the motions become frequent and soft, and 24 hours later 
still there is profuse diarrhoea. There is then much straining, with exposure 
of the inflam:d anal mucous membrane. ~The faeces are usually dark in 
colour, have a characteristic foetid odour and contain blood, mucus and 
epithelial shreds. Shortly after the appearance of malaise, characteristic lesions 
begin to develop on the oral mucous membranes, these at first being small 
reddened areas containing pin-head vesicles. The vesicles rapidly burst, 
leaving small ulcers which may coalesce to form large inflamed and eroded 
areas covered with a thick, yellowish- -grey exudate. The chief sites of these 
lesions are the gums, lips, especially at their commissures, and under surface of 
the tongue. With the appearance of the vesicles, there is an increased flow of 
clear and later blood-tinged saliva ; there is also an increased discharge from 
' the eyes and nose which later becomes purulent. In some outbreaks, a num- 
ber of animals may develop small pustules on the skin. In India and Pakistan, 
few reports are available on this type of lesions, but they occur on any site, 
frequently most over the back and shoulders. They appear rather late in the 
illness and are said to be associated with milder types of the disease. Their 
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presence is claimed to be of importance, in that virus may live for a long time in 
the dry scabs forming after the pustules are evacuated. 


‘During the development of symptoms there is progressive emaciation, and if 
the: animal does not die soon, it dies later of debility or recovers after a long 
convalescence. Thus in some cases death occurs four to eight days after onset 
of symptoms, while in chronic cases the animal may linger for two or three wecks. 


In the dead animal, characteristic features are the marked emaciation, swollen 
eyelids, sticky discharges from nose and mouth, faecal staining of the hind- 
quarters, and foetid smell of the carcase. On post-mortem, the most important 
changes are found in the digestive tract. The irregular erosions of the gums 
lips and tongue seen during life will be found to extend: to the pharynx, which 

is usually congested and covered with a greyish diphtheritic membrane. The 
| oesophagus may show small superficial haemorrhages. If the animal has died 
“in the early stages, general congestion with haemorrhage, either circumscribed 
or as irregular streaks, will be found in the ramen, omasum and still more exten- 
sively in the abomasum. In the later stages, which are more commonly seen, 
the mucous membrane over these haemorrhages has sloughed, leaving small or 
large irregular ulcers with prominent edges. The intestinal mucosa, _ €s- 
pecially of small intestine and rectum, is swollen and highly inflamed, fre- 
quently studded with haemorrhages or “small ulcers, the contents are usually 
liquid and dark in colour from exuded blood. Other léss common changes are 
laryngitis and tracheitis with small haemorrhages, patchy catarrhal pneumonia, 

congestion- of the brain and meninges, and inflammation and ulceration of 
“thes vagina. In more resistant ‘cattle the lesions are less marked than in 
‘animals of high susceptibility. In buffaloes, buccal lesions are often absent. 
In ‘sheep ‘and goats, fever only may be observed, but in ‘severe outbreaks some 
animals show mouth lesions. In sheep and goats, and espécially in the latter, 
the symptoms and lesions are essentially those of acute catarrhal pneumonia. 
In camels, the ‘ disease is usually mild and the lesions resemble those seen 
incattle. The lesions in wild cattle and deer are also similar to those of cattle. 


‘Dracnosis. Owing to the varying intensity and extent of the symptcms and 
lesions, 1t is not always easy to diagnose rinderpest, especially in the early stages, 
but as the disease progresses there ‘should be little difficulty. ‘Rinderpést may 
be mistaken for malignant catarrhal fever, but the sporadic nature of this fever 
as well as the intensity of the eye ‘and nose lesions and the absénce 
of’ mouth lesion “are points of. differentiation. _ Difficulty is rarely ‘éx- 
perienced ‘in distinguishing rinderpest from foot-and-mouth disease, — for, 
-although abnormally severe and extensive mouth infections might cause confusion, 
the presence of foot lesions and the great rapidity of spread of foot-and-mouth 
disease should be diagnostic. Haemorrhagic septicaemia is distinguished by 
the widespread haemorrhages. and oedematous swellings in the subcutane- 
ous tissue and by the finding of Pasteurella in the blood stream. Coccidiosis, 
which is frequently resuscitated during the course of rinderpest, may be distin- 
_ guished as a separate entity by the occurrence of digestive distur baiess before 
- the onset of fever and by the absence of buccal lesions. The degree of diarrhoea 
and the rapidity of emaciation are also much less. Likewise in piroplasmosis, 
which also frequently gives rise to serious complications during a rinderpest out- 
break, the absence of mouth lesions and the characteristic diarrhoea are 
‘distinguishing features. It must be remembered that the finding of coccidia ‘in — 
the faeces or of piroplasms (or trypanosomes) in the blocd does not exclude the 
presence of rinderpest, as these conditions frequently co-exist. ‘The inocu- 
lation of a little blood or spleen tissue into’a susceptible and a known’ immune 
animal will provide a definite diagnosis. 


Contro.. Measures for the control of rinderpest should be based on the know- 
. ledge at present available régarding the ‘natufal routes of trarsmiséion “of th 
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disease, its. incubation. period, and the viability of the virus in the living and 
dead animal and. the surroundings. The main source of infection is actual contact 
of susceptible cattle. with ones. suffering. from rinderpest, Cattle are infectious 
throughout the course of the. disease, but particularly so when mouth lesions. are 
forming. and . diarrhoea is ‘beginning. Insect. vectors. apparently. play no. im- 
portant part in dissemination, and with strains of normal virulence only a few 
yards. complete. separation. of infected from uninfected animals will prevent. 
spread. Normally, infection occurs.through the nasal mucosa, or. by. ingestion of. 
infected food or water. With very virulent strains, presumably because much 
smaller doses can infect, segregation measures have to be more strict. In this 
connection, it should be noted that, when it is advisable to use the thermometer 
for. ascertaining the extent of early. infection’ in a herd, the consequent danger 
of: spreading.a severe infection should not be ignored. The expired air of animals 
with. a severe infection is infective, hence objects or persons in the vicinity of such 
animals. may indirectly assist in spread. : 


The existence of carriers has been suggested, but no cases cf ttue carrier 
infection have been proved. ‘The possible persistence of virus in mucus or 
faeces dried on the skin or. in the scabs of skin lesions must be kept in mind. In 
cattle and buffaloes, virus in the body disappears with the onset of recovery, 
but in sheep (and rabbits) during an artificial infecticn the virus may be re-, 
covered’ from the blood stream for 14—21 days. Wild cattle, buffaloes, and 
deer in the neighbourhood of an g Outpt Cds may also be active ¢ agents. in dissemi- 
nation. 


From. the es. itis. obvious. that se gregation of apparently. uninfected 
from infected, animals and their division into as small groups.as possible. with 
separate utensils. and attendants isa precaution for immediate adoption. Fur-. 
ther-active.control. measures. must. await the. arrival. of a suitable antiserum. or. 
vaccine, and the application of.these.depends on the fact. that in. adolescent: or 
adult cattle recovery from. the disease. confers. a durable immunity which in 
practice. may, be regarded as life-long, and. also. that during the period of re- 
covery.their blood. serum is. markedly “viricidal, The immunity. produced in 
calves, particularly those suckling immune cows, is of uncertain degree and duration, 
and. these.animals should, not “be regarded as permanently.immunised until as 
yearlings or older they have been in contact with the actual or artificially-induced: 
disease. A mild, artificially-induced attack of the. disease is-as. effective in. pro- 
ducing.a durabie immunity as the natural disease, and many. methods have been 
tried to induce such an immunity safely and efficiently, In Indo-Pakistan, only 
three of these have so far received serious attention. | 


The frst, at one time widely used, consistéd in giving suitable deses of anti- 
serum, usually 20—50 C.c. per animal, to infected and uninfected animals alike, 
without any attempt at segregation, in the hope that during the seven or ten-day 
period of passive immunity conveyed by the serum the animal would contract a 
mild. natural attack and so develop.an active immunity. This method, however, 
is extremely unreliable, and the. necessity for. one or more inoculations of serum 
frequently arises; in the end there is no certainty that all the animals have been 
satisfactorily immunised, Antiserum has no effect.on the established disease, 
except.when given in the-febrile stages in twice or thrice the usual dosage. 


The second method, which would undoubtedly have been more extensively 
used were it not for the expense, consisted in the simultaneous. inoculation ofa 
suitable dose of serum and a small dose of active virus, the latter derived* from 
_the scene of the outbrea k or from a supply depot. Virus from the latter source 
is preferable, as the virulence is known and intercurrent | diseases can be *con- 
trolled. The dose of serum to be used is regulated by the size and ‘susceptibility 
of the local oxen, but-is usually about double that given in the serum-alone 
method. The objective is to give the animal a very mild attack of the.disease 
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which will not reduceits bodily condition or permanently affect the milk supply of 
lactating animals. Symptomless reactions, provided they are not produced by over- 
whelming doses or serum, are quite effective, but it is an advantage to control 
the sérum dosage in such a manner that at least a fair proportion of the inoculated 
animals exhibit a temperature reaction. In this way the operator may be 
assured that the virus used was viable whtn inoculated. The chief disadvantage 
of this method, apart from expense, is that the use of a virulent bull virus usually 
gives rise to infection spreading to uninoculated animals. This disadvantage is 
particularly felt when it is desired to immunise groups of animals prophylacti- 
cally in clean areas. : 


The third method, which is now used almost universally throughout Indo- 
Pakistan, both as a prophylactic and for controlling actual outbreaks, is the 
inoculation of a small dose ofa strain of virus which has been attenuated by passage 
throughthe goat. Such strains when properly attenuated usually preduce a mild 
attack of the disease in the common ‘‘plains’’ breeds of cattle. In a few Cases, 
however, the reactions are more severe and may even prove fatal. In buffaloes 
and hill cattle, the reactions are always more intense, and the mortality, espe- 
cially in hill cattle, may be as high as 12 percent. It is therefore advisable in 
these cases to minimise the reaction by inoculating simultaneously a small dose 
(10 —25¢.c.) of serum. For imported cattle, the amount of serum should be great- 
ly increased (50—100 c.c.). Goat blood or suspensions of fresh or dried goat spleen 
are used as sources of the virus, and, as it is important to remember that the 
efficiency of the operation depends on the inoculation of a definite quantity of 
living virus, it is essential that the virus-containing material should be main- 
tained at as low and as even a temperature as possible from the time it is 
manufactured until it is inoculated. Thisinterval should never excéed seven 
days. Although goat virus possesses the great advantage that it contains none 
of the ordinary protozoan blood parasites of cattle, it is not uncommon for 
latent infections of thesé (piroplasms and trypanosomes ) to be resuscitated 
during immunisation, particularly if the reactions are severe. Hence the use of 
this type of virus does not absolve the operator from the necessity of noting and 
treating such diseases as they arise. A method has been recently introduced 
whereby the virus is scarified on a small area of skin inside one of the ears. 
This tends to produce milder reactions, other advantages being its simplicity and 
greater ease of operation. Recent work on the biological attenuation of rinder- 
pest virus has shown that an avirulent strain can be produced by serial 
passage of bull virus ia fertile hens eggs. This is suitabie for use as a vaccine. 
Strains attenuated by serial passage in rabbits can be similarly used. Results 
of ext>nsive field trials with these vaccines are not yet avilable. 


Je Ris H. 
SWINE FEVER. 


The presence of this highly infectious disease of pigs, also known as hog-cholera, has not been 
confirmed in Indo-Pakistan. It is known in almost all important pig-breeding countries, includ- 
ing inthe East, Japan and China. Swine fever is to be suspected when there is fever associated 
with skin haemorrhages, fibrinous deposits on the mucosa of the mouth and _ throat, together 
with severe intestinal or pulmonary disturbances and fair mortality, A diagnosis may be 
ventured when these lesions are found in the intestines and lungs. In the ileum, so-called 
‘button’ ulcers, that is, with a circular patch of necrotic membrane still attached, and in the 
large bowel a more diffuse type of ulceration are the outstanding lesions; in the lungs, 
haemorrhagic croupous pneumonia is characteristic. A diagnosis made in the field on clinical 
and pathological grounds should be clinched by reproducing the disease in susceptible pigs by 
inoculation of filtrates of infected fluids. For this purpose, heart blood from a fresh carcase 
should be taken in pipettes and forwarded in ice to a laboratory. 


The virus is present in the blood and organs: of affected pigs. Even before definite symptoms 
appear, it may be excreted in the urine, tears, nasal discharge and sometimes in the faeces, 
and such apparently healthy animals are particularly dangerous spreaders. The virus in 
infective secretions and blood is fairly resistant to disinfectants. Thus 2 per cent. formalin is 
said to be ineffective within two weeks, while a0 per cent. Ca, hypochlorite kills the virus in 
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nhour. Putrefaction seems on the whole to be inimical, though virus has been known to live 
in a buried carcage for over 24 weeks. In chilled or frozen meat, the virus lives for months, 
but dies at 70°C. within an hour. . 


The disease is usually spread by movement of animals that are in the incubation stage, or 
from the carcases of dead or slaughtered pigs. Birds or insects play no important part. 


Controu. Until recently, the method of active immunisation was a serum-simultaneous 
method and this has been widely used in the United States and parts of Europe. The serum 
is prepared in swine; given alone it affords protection for the usual short period. A crystal- 
violet vaccine composed of dead virus has now been found in America and England to be very 
satisfactory. It protects against both artificial and contact infection, from about fourteen days 
after inoculation for at least ten months. In India, in the event of outbreaks it would be 
wiser to use this dead vaccine. In addition, one would restrict movement and leave 
premises vacant for three months in warm weather before letting in susceptible pigs. Disinfection’ 
of premises in villages is not likely to be satisfactory. 


AFRICAN SWINE FEVER. 


This disease of pigsin Kenya and S. Africa closely resembles european swine fever in 
symptoms and lesions, but differs from it in the following respects : (1) recovery is followed by 
slight immunity only ; and (2) since the virus is distinct from that of european swine fever, 
serum prepared for the latter has no effect on the east african disease. Wild pigs apparently 
act as reservoirs of the virus. 

M. A. 


EQUINE INFECTIOUS ANAEMIA. 

This is a serious infection of equines, known in many countries of Europe, America, Africa 
and Asia, but has not been observed in Indo-Pakistan. It is generally confined to poorly drained, 
low-lying areas, and is more prevalent in wet seasons. In nature, the disease is spread by 
biting insects, such as, mosquitoes, tabanids and stable-flies. It is therefore more prevalent in 
areas and seasons when these insects are numerous. Oral and nasal routes of infection are also 
suspected, while infection of the foetus in utero has been observed. 

The disease manifests itself five to fifty-seven days after exposure to infection, and its course 
is usually chronic, sometimes acute. In the acute form there is high fever, loss of muscle-tone, 
yellowish or brownish discolouration of the conjunctiva, oedema of dependent parts, albuminuria, 
and death in a few days. During the fever the red-cell count may fall to 3 to 4 millions per 
emm. In the chronic form, the fever is intermittent, with other symptoms less severe, while 
death may occur after several months or even years. One chronic case recorded lived for 
fourteen years during which time its blood was constantly infective. Human beings are 
susceptible. Swine are also said to be susceptible to experimental infection. The cause is a 
filtrable virus, present in the blood, certain visceral organs, urine, conjunctival mucus and 
sometimes in the saliva milk and faeces. It can live in litter for six months but is easily 
destroyed by heat. , 

If the disease were suspected to occur in Indo-Pakistan, a diagnosis would be based on symp- 
toms, blood changes, lesionsin the liver and other viscera, and transmission to susceptible equines, 
particularly by inoculation of serum filtrates. 

Conrrot. This is mainly hygienic and should be directed against biting insects, as in surra. 
Definite cases should be destroyed. Immunity does not develop, so that control by immunisa- 
tion is not feasible, 

M. A.. 


CANINE DISTEMPER. 


This is the commonest of all canine diseases and has a world-wide distribution. 
In Indo-Pakistan, distemper as a clinical entity is well-known. Animals three to 
twelve months old are highly susceptible ; older dogs, even aged ones which have 
not at some time or other been exposed to infection, contract the disease on 
inoculation. Foxes and the dog tribe in general are susceptible. Fur-bearing 
animals, such as mink, and weasels and ferrets are also susceptible, though it seems 
doubtful whether the viruses responsible are the same in all species. Cat dis- 
temper is a separate disease, 


The aetiology was placed on a firm footing by work in England in 1926. 
The primary factor is a virus, which paves the way for secondary bacterial in- 
fections which are mainly responsible for the leading symptcms and lesions. 
Thus, respiratory catarrh, a prominent sign of clinical distemper, is usually 
caused by Br, bronchiseptica, and it is claimed that this organism alone can cause 
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4.diszase. iadistiaguishable clinically from that set up by. the virus. Lisi also 
likely that orgaaisms, otherthan the one named, areconcerned in the syndrome, 
particularly as regards lesions of the digestive tract and skin. The virus-is pre- 
sent ia all the’ tissues, secretions and excretions -of the affected: animal; The 
Virus ts infective | ia. high dilutions and spreads easily in kennels through infectéd 
discharges and secretions, and to a limited extent through the air. Contaminated 
be dding: water, Poodsbafk 3, show-benches, as well as animal attendants may, spread 
the disease. Pare virus experimental tds ea in young dogs show after a four- 
day incubation period a fever with primary and secondary rises, diarrhoea, res- 
piratory catarrh and in a few. cases nervous symptoms. Such mikduone are 
usually milder than natural cases, aiid a few pure virus infections probably occur 
in -practice,- Che virus 41s rapidly Be ONES Dy, the usual disinfectants, but, 
survives freezing and is resistant to desiccation. ? 


SyMPTOMS AND LEsiONns. The severity of the natural disease in dogs is very 
variable. Karly symptoms are fever’ (105°), depression, loss of appetite, vomi- 
ting, constipation followed by. diarrhoea, ee thirst. In some’ cases, these 
symptoms are slight. and may escape notice. Usually, fever abates within two 
days, but is succeeded by secondary fluctuating and more gradual rises of temper- 
ature until death or recovery ina matter of days or weeks. Coryza, conjunctivitis 
and keratitis with ulceration may occur, while laryngitis with cough ushers in 
broncho-pneumonia, which is a major symptom. Bad prognostic signs are com- 
plete refusal of food, indifference to surroundings, and profuse foetid 
blood-stained diarfhoea. Sometimes, fits and other nervous signs are prominent}; 
a true meningo-encephalo- myelitis may. develop in the acute phase, and in 
the convalescent state. chorea is not uncommon. Skin. vesicles and. pustules 
e.g., inside the thighs, are also seen in natural cases. There is no proof that dogs 
after recovery remain carriers. 

“ Lesions are variable and not rae diagnostic. To be nected are. broncho- 
pneumonia, acute and often hacmorrhagic gastro-enteritis, pericarditis, <nd 
degenerative changesin the parenchymatous organs. Lesions of diffuse encephalo- 
myelitis are seen in cases marked by nervous symptcms.. Cytoplasmic inclusicns 
axe been. described in the epithelium of the respiratory. tracts. end cther, paris. 


‘Diagnosis. It is assumed that most cases showing the reccenised symptcm:s 
are initially due to the virus. A definite diagnosis i is only pessibie by ineculation; 
for-tnis. purpose ferrets. are. used, since they are extremely. susceptible. and al- 
most regularly succumb. Suspected. blood or spleen is neobiateas preferably 
into normal and specifically immune ferrets. The complement fixation test has 
also’ been sugge sted for diagnosis. re 


PROPHYLAXIS AND TREATMENT. Drugs are of little use for treatment, but good 
nursing is essential. In the incubation period and at the time of first symptoms, 
: dosage with a potent imm 122 serum-helps to minimise the severity of symptoms. 
Recovery leaves a oe and durable immunity. 


A similar immunity can be conferred on susceptible dogs by vaccination, The 
vaccine is prepared as follows. A pup is inoculated with pure virus, destroyed 
at the height of fever and before secondary symptoms have developed, ‘the spleen 
and. mesenteric Jymph glands being rich in virus are taken with aseptic precau- 
tions, ground in saline to form say a 5 per cent, suspension, which is. then 
coars ely filtered.- The filtrate is ‘fot rmalinised at say I :1,000, and kept on 
ice for four days. Before use, ferrets are inoculated to ensure the absence of living 
virus. A545 c.c. dose of this vaccine will give some immunity in about five days, 
but this is relatively transient. ‘To reinforce the immunity, a dose of living virus 
has to bé given ten or preferably fourteen days later. The virus for this purpose is 
prepared from. the fresh spleen pulp of dogs destroyed at the height of reaction 
to an injection of fully virulent virus. Theviruscan be kept active for several 
months by desiccation in vacuo and storage at o°C, Vaccination of dogs. in 
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‘the incubative stage of the disease or affected with other diseases is to be avoid- 
ed, and it-is best to immunise pups when they are three to four months old. 
In recent years, two important modifications of the. original method have 
become popular, the ‘serum-virus’ and ‘virus-scrum’ methcds. In both cases 
‘It.is important to know that the pups are healthy a and have not. recently been 
“exposed to infection.. In the ‘virus-serum’ method, which is preferred, a dose 
of virus is followed about an hour later by an appropriate dose of serum cbtained 
‘from hyperimmunised dogs. Untoward reactions are controlled by a second 
dose of serum. In the ‘serum-vVirus’ method, both agents are given at the same 
time. : 


Various commercial vaccines prepared from the secondary organisms of the 
disease are on the market but their value in limiting the effects of clinical distem- 
per is doubtful. However, a hyperimmune serum prepared from these organisms 

is said to be useful provided it is given early in the disease. 


Le 


FELINE DISTEMPER. 


_A very fata] disease of cats, characterised among. other things by pronounced leucopenia. 
The virus is diferent from that of dog distemper. “The disease can be Rey cEted by use of. a 
formalin-killed vaccine, ani’an immune serum can also be prepared. Itis likely that there is 
more than one natural virus disease of cats. 


RANIKHET DISEASE, 
(Syns.’ Newcastle disease. Pscudo-fcwl pest). 


Ranikhet disease, an acute infectious disease of fowls, is the mcst ‘serious 
menace to the poultry industry in Indo-Pakistan. Not ‘only is it widespread 
but it causes a mortality appr oxima ting 100 per cent. 


The virus is d:monstrable in the blood for a short time only at the height 
__ of the attack, but can be found in the organs and secretions for a longer period. In 
the few cases wnich are non-fatal, the virus disappears from the organs imme- 
diately after the acute phase. Strains from different sources are. immunolo- 
‘gically identical. Outside the body, the virus in tissucs lives for over. six 
months in the wet or dry state, if kept at o-5°C.. The duration cf survival falls 
‘rather rapidly as the storage temperature increases, and at.37°C. the virus is 
destroyed within four days. Strains of virus (virulent cr attcnuatcd) cultivated 
-in developing hens’ eggs appear to be rather ‘more heat-resistant than those. con- 
tained in fowl tissues. ‘The virus is killed at-once at 80°C, but at-60°C it ‘may 
survive for an hour; it.is also resistant to ‘putrefecticn’. Direct sunlight kills 
the virus within one tc four hours, It is resistant to elycerol but is ‘rapidly 
killed by _permanganate solution at 1: 10,ccu strength. Formalin (1 : 5,000 
or less) and corrosive sublimate are reccommended for disinfection, 


The disease mainly affects domestic fcw!s. Outbiezks have Ecen reported 
‘in. turkeys and guinea-fowl, but these species appear to be much more -re- 
sistant than fowls. Ducks and geese were belicved to ‘be entirely resistant ‘to 
natural infection, but recent work in Gt. Britain has shown that they develop 
a ‘symptomlcss infection with production of antibedies. Adult pigeons ‘react 
irregularly, but young’pigeons can be infected artificially. The disease ¢ffects 
crows ‘in the ‘wild state, and*green parrots and partridgcs have been infected 
‘artificially. 


‘Symptoms. Symptoms vary considerably in individual ‘birds, hence an ac- 
curate picture of the disease is only obtained by observing Birds “in an out- 
break. Usually, at first one or more fowls die without. premonitory | signs. 
Within a few hours, a few birds may look unthrifty and some of them will have 
a profuse discharge of clear stringy mucus from the beak and_ nasal cavities. 
The bird appears to make continual efforts to swallow or. rid_ itself. of this 
mucus by constant shaking of the head and stretching of the neck. The in- 
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terferenee with respiration caused by this discharge gives rise to an involuntary 
and characteristic croak, which is of diagnostic value to an experienced observer. 
Thirst is prominent. The birds rapidly become dull and comatose and die 
within 24 hours of the onset. As more birds become affected, the presence of 
mucous discharge is less noticeable, but there is general droopiness, swelling 
of the eyes, cyanosis of the comb and wattles, and rapid appearance of profuse 
foul-smelling diarrhoea. Later, there is paralysis of the legs and wings, and 
the bird dies within two or three days of the onset of symptoms. Towards 
the end of the outbreak an occasional bird survives... In the few 
survivors, particularly those which have shown severe symptoms, there 
is persisting nervous derangement causing incoordination or paralysis of the 
neck legs or wing muscles. The total course of an outbreak in an infected pen 
is seven to ten days. In young chickens, the course of the disease is much shorter 
than in adults. 


During recent years outbreaks have been observed in Europe and America 
in which only the young bird develop the acute fatal digease and the adults 
act aS ‘carriers’. Such outbreaks might occur in Indo-Pakistan. 


Lestons vary in accordance with the symptoms i.e., with the time of death - 
in relation to onset of the disease. In the first cases, frequently no lesions are 
to be seen. With further progress of the disease, the excess of exudate in the 
larynx becomes notable and there is no visible inflammatory change to account 
for the excess. The crop may be distended, the contents having an offensive 
odour. The flesh is usually ‘‘fevered’? in appearance. Petechiae on the pro- 
ventricular papillae are usual, occasionally also in the epicardial or gizzard 
fat. The proventricular-ventricular junction is inflamed and may show extensive 
submucous haemorrhages. There may also be diffuse congestion or inflam- 
mation of the bowel ; this in later cases is more intense, with a varying degree 
of ulceration. The ulcers may be of pin-head size, numerous and widely dis- 
tributed in the bowel, or they may be large, up to 4-inch in diameter and ellip- 
tical, in which case they are not numerous and tend to be more common 
in the upper part of the intestine. On the surface of the ulcers there are brownish 
necrotic deposits. The lymphoid patches in the caeca at their junction with the 
intestinal canal are inflamed or haemorrhagic. In chickens under four weeks 
old obvious lesions are usually absent. 


Dracnosis may be established by the rapid spread of the disease, its high mor- 
tality, the copious ropey discharge from the beak, the absence of changes in the 
mouth pharynx or larynx, the presence of petechiae in the proventriculus, and 
the extensive inflammation and ulceration in the bowel. There are four diseases 
with which Ranikhet disease, particularly in the early stages of an outbreak, 
may be confused on clinical examination. In ‘owl cholera, spread is slower and 
Pasteurella are present in blood smears. In lar-ngo-tracheitis, there is hae- 
morrhagic inflammation of the larynx and trachea, no diarrhoea, the course 
is more prolonged and mortality is lower. In spirochaetosis, proventricular 
haemorrhages are streaky and not confined to the papillae, spleen and liver are 
enlarged, spread is slower and spirochaetes are visible in the blood. In fowl 
plague, which incidentally is not at present known in Indo: Pakistan, there is no 
stringy oral discharge and no gasping respiration as in Ranikhet disease. The 
fact that young pigeons are resistant to fowl plague, though susceptible to 
Ranikhet disease, may be of value, but this test is inferior to the inoculation of 
known healthy and Ranikhet dsiease-immune fowls. In European and American 
laboratories a test based on Hirst’s haemagglutination phenomenon is now 
extensively used for diagnosis of Ranikhet disease. Virus grown in the fertile 
egg agglutinates chicken red cells and this can be inhibited specifically by 
convalescent or immune serum, This test distinguishes between fowl plague 
and Ranikhet disease. 
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Contro,. The main source of infection in a district is the importation of 
a diseased bird or of one in the incubative stage. Birds passing through markets 
and shows should be under suspicion unless they have been previously vaccinated. 
The incubation period of both the natural and artificial infection is three to five 
days. Once a centre of infection is established, the attendants, and especially 
their clothes, are an equal or greater source of potential danger in spread. 
Dust rising from infected materials e.g., faeces, food, utensils and attendants’ 
clothing is the main factor in dissemination. Drinking water is also a common 
source. The duration of infectivity of materials or places depends chiefly on the 
prevailing temperature. Immune fowls in contact with diseased ones are liable 
to carry infection on their feathers. Entry of the disease to organised farms 
can be prevented by maintaining at all times strict quarantine and sanitary 
measures. All new stock should be rigidly segregated for two weeks, and wild 
birds, particularly crows, should be kept away as much as possible. These 
measures are not possible under village conditions, and here, as also on organised 
farms, when the disease does break out, attempts at medicinal treatment are 
useless and the first step should be the immediate destruction of all birds showing 
signs of sickness. (The use of the thermometer as a guide to the detection of 
sick birds is not advised, as this is likely to lead to the contamination of the 
clothes and hands of the operator and so assist spread). Carcases are to be 
cremated or deeply buried. The remaining healthy fowls should then be 
moved to fresh ground and split up into as many small isolated groups as 
circumstances permit. Should any bird in a small group subsequently sicken, 
the whole group should be destroyed without loss of time. The time interval 
before restocking of previously infected premises depends almost entirely on the 
average air temperature. If the season is hot and dry, it will be safe to restock 
ten to fourteen days after the usual disinfection, but when the season is cold 
this period should be extended to two months. 


It is possible by judicious vaccination to protect flocks against an impending 
threat or to eradicate the disease from aninfected area. Vaccines are ana- 
logous to those used in the control of rinderpest in that they consist of living 
attenuated virus, which produces a more or less mild disease, and so as in 
the case of the natural disease leads to the development of a durable and solid 
immunity. In about 2 per cent. of cases the reaction is severe, and as convales- 
cence is slow these should be killed for table purposes. Attenuation is achieved 
in various ways, and the attenuated viruses are maintained in the embryos 
of developing fowl eggs. The allanto-amniotic fluids of such eggs .orm a suitable 
medium for the preparation of vaccine either in the wet or dry state. The 
vaccine keeps for several weeks or even months at temperatures near 0o°C, 
but deteriorates rapidly at higher temperatures. The range of use of the 
vaccine is thus limited to the distance, over which refrigeration can be satis- 
factorily maintained. Vaccination of pens and flocks in which the disease is 
established is valueless, but its application to adjacent pens or flocks in which 
the presence of the disease is not obvious will reduce or entirely eliminate mor- 
tality. . If the vaccine is applied to all flocks within the danger zone the focus 
of infection will be comvletely eradicated. Waccination, especially in large valu- 
able flocks, may be applied at suitable intervals purely as a prophvlactic measure. 
Birds of two months and over may be safely vaccinated. Birds undergoing 
vaccination are infective, but infection so transmitted is symptomless and per- 
haps of value. Vaccination is liable to cause an exacerbation of latent coccidial 
_ infections and should not be applied in wet weather if this can be avoided, nor 
should the vaccine be used when the air temperature is very high. 
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FOWL PLAGUE. 
(Syn. Fowl pest). 


This is an acute infection of birds, with rapid course and high mortality. It is of great impor- 
tance in parts of Europe, Palestine, Egypt and certain other countries, but does not occur in 
Indo-Pakistan, The blcod of affected birds is infective in minute doses say at 0.0,000,001 C.c. 
for susceptible fowls. The disease also affects turkeys ducks geese guinea-fowls and some kinds 
of wild birds, but the virus shows a tendency to host specificity. Thus, plague in ducks may 
not be transmissible to fowls, and vice versa. In geese the virus is definitély neurotropic. 
Pigeons are usually resistant to experimental and natural infection, an important point in 
differentiation from Ranikhet disease, which is easily inoculable to pigeons provided they 
are under six months of age. 


Infection is by ingestion of feed and water contaminated with discharges and droppings. 
Close contact facilitates rapid spread. Wild flying birds perhaps disseminate infection. 


SyMPTOMs, ETc. The period of incubation is three to five days under natural conditions and 

about two days experimentally. In acute cases the course isso rapid that affected fowls die 
suddenly without symptoms. In. other cases there is fever in the early stages, croopiness, 
refusal to feed, rufHled feathers, mucous discharge from eyes and nostrils, inability to stand, 
prostration and death. Occasionally there is diarrhoea. The nervous system may be affected 
in lingering cases, indicated by shaking movements of the head and _ paralysis of the legs. 
The course of the disease may be put at two to seven days, and affected fowls rarely 
recover. ; 


On post-mortem, minute haemorrhagic spots may be seen on the mucous membrane of the 
crop, duodenum and on the inner surface of the sternum. There may also be general haemor- 
rhagic discolouration of organs and tissues. The lungs are occasionally pneumonic and the 
kidneys usually swollen and congested. 


Driacnosis. Microscopical examination (to show absence of bacteria) and animal inocula- 
tion (immune and healthy fowls) are necessary for diagnosis. Portions of liver and spleen in 
50 per cent. glycerol may be sent to the laboratory for the purpose. 


Controt. Similar measures are required as for Ranikhet disease. It has been found 
possible to produce immunity by several doses of a phenol-glycerol vaccine prepared from the 
livers of birds dead of the disease. A protective serum has also been prepared. 
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MALIGNANT CATARRHAL FEVER. 


There is reason to suppose this is the same disease as ‘ snotsiekte’ of S. Africa. It is an 
infectious disease of cattle characterized by copious discharge from the eyes and nose. It has 
also been observed in other parts of Africa, as well as in France and Germany. Its presence in 
Indo-Pakistan is uncertain. The disease does not spread easily by contact and only small num- 
bers of animals may be affected at any one time. The severity is variable, due apparently to the 
varying pathogenicity of the causal virus, and peracute, mild, alimentary, and head-and-eye 
forms have been described. The disease can be transmitted regularly by inoculation of blood 
collected at the febrile stage, if the virus happens to be an active one, the period of incubation 
being about three weeks. Successful transmission to lambs goats calves and rabbits has also 
been achieved. Sheep may apparently act as carriers. 


Symptoms, ETC. With the appearance of fever there are discharges from the nose and eyes, 
at first copious and watery, later mucopurulent. There is photophobia, and the cornea 
sometimes becomes opaque and ulcerated and this may lead to permanent blindness. 
Diphtheritic deposits may be present on the tongue gums and inside the lips, which show 
diffuse ulcerations. Sometimes, the whole head is swollen, while swelling of the superficial 
lymph glands is also common, Animals show dyspnoea, especially on slight exertion. There 
is some constipation, but rarely diarrhoea. Animals show rapid loss of condition, move with 
unsteady gait and are drowsy. Later, there are head tremors. Papules or vesicles sometimes 
develop over the whole body or in certain regions. With an active virus the course is about 
one week and is followed by death. Mild cases are likely to recover. 


On post-mortem, the oral mucosa may be normal, or it may show haemorrhagic patches or 
ulceration and diphtheresis, as above described. The abnormelities may extend to the 
pharynx and larynx, commonly also to the mucosa of the nasal septum, turbinate bones and 
head sinuses. The abomasum,is hyperaemic or haemorrhagic, while the mucosa of the caecum 
and rectum show little if any change. The liver and kidney are mottled, the lungs are 
oedematous and may show some hepatisation, the lymph glands throughout the body are 
enlarged and congested or. haemorrhagic, there is excess fluid beneath the dura mater. Histolo- 
gically, perivascular infiltrations are common in the kidney liver brain and cord. 


Diacnosts. Malignant catarrh may of course be confused with rinderpest, since mouth 
lesions may be present in both diseases. Distinguishing points are, (1) the more infectious 
nature of rinderpest, (2) diarrhoea is uncommon in malignant catarrh, (3) the more’ pronounced 
nasal and eye discharges in malignant catarrh and the fact that these signs coincide with the onset 
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of fever. In rinderpest, the mouth and other head symptoms appear after the fall of tempera- 
ture, (4) in malignant catarrh there are no striking lesions in the caecum and rectum. 


PREVENTION. The usual precautions against contagion are to be adopted. ‘Treatment on 
symptomatic lines may be practised. ieee 1 


- EQUINE INFLUENZA. 


(Syns. Epizootic catarrh, Pink-eye) 

This is an extremely infectious disease, spreading rapidly by direct contact, or indirectly by ex- 
posure in stables. The virus is present in all body fluids of infected animals. It can be trans. 
mitted to healthy horses by experimental inoculation of blood or serum, also by ocular and 
nasal discharges, saliva, semen, urine, faeces, contaminated feed and drinking water. 
Recovered stallions may carry the infection in their semen for long periods without disturbance 
of health. In small batches of horses that are well cared for, the disease tends to run an 
uncomplicated course and mortality is nil or slight. When large numbers of horses are 
crowded into small areas and exposed to adverse conditions, some mortality may be expected 
from the action of secondary organisms. 


Symproms. At first there is great depression, loss of appetite and high temperature, and pos- 
sibly oedema of the legs, muzzle, and under the body. The larynx and pharynx are swollen and 
deep red. The nasal mucosa is congested and there is serous and later mucopurulent dis- 
charge. One ofthe earliest symptomsisa harsh dry and _ painful cough. Occasionally, 
broncho-pneumonia appears as acomplication and the death-rate is then higher. Sometimes, 
there are gastro-intestinal complications. In most cases there is photophobia, swelling of the 
eyelids and of the conjunctival mucosa which is of brownish-red colour (pink-eye). Differentia- 
tion of the disease from strangles and ordinary nasal catarrh may present some difficulty 
‘see p. 13). The temperature is rather higher in influenza than in strangles, the cough is more 
pronounced, the tendency to develop broncho-pneumonia is greater, the incubation period in 
influenza is shorter {rarely more than two to five days), the course of the disease is more acute 
and infectiousness extreme, while suppuration of the lymph glands is far less common than in 
strangles. Complications affecting the joints and synovial sheaths are more common in influenza. 
Finally, unlike strangles, the disease is no respecter of age when favourable conditions for spread 
exist. . 

Controt. Every attempt should be made by quarantine of new entrants to prevent the 
introduction of the disease into a stable. During an outbreak early diagnosis by use of the thermo- 
meter is important and any horses with a high temperature should be immediately kept at rest. 
Exercise for the remainder should be restricted until the outbreak is over. Isolation may be 
attempted, but the disease isso infectious that such’ attempts are hardly likely to succeed. 
Good nursing and fresh air are most important and it is also of great importance that after 
symptoms have completely disappeared work should be resumed very gradually. There is no 
useful vaccine or serum available, and the object should be to enable the disease to run its 
course in the stable as quickly and mildly as possible, without leaving complications. 
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EQUINE INFECTIOUS BRONCHITIS. 
(Syn. Epidemic coughing) 
An extremely infectious disease of horses, characterised by a persistent dry cough and 
sometimes complicated by bronchopneumonia. Cattle also are susceptible. The incubation is 


short—about two or three days. After the attack, it is essential that horses be rested for two 
or three weeks. 


SWINE INFLUENZA. 


An extremely infectious disease of swine, with symptoms like those of human influenza, from 
which there is reason to suppose it was derived. It is seasonal, occurring in autumn and winter 
In nature, the virus acts in association with a Haemophilus organism, the virus being the pri- 
mary cause. The experimentally-induced pure virus disease is mild, but pigs recovered from it 
are immune to the natural disease. The disease is not usually fatal except in very young pigs. - 
The animals are prostrated and appear to be very ill, but they usually recover with surprising 
rapidity. It has been shown that the virus is conserved ina masked form within lungworms of 
swine. Apparently, the persistence of the virus between epidemics depends on its conservation in 
earthworms which have ingested the embryonated eggs of infected lungworms. 


This disease is different from piglet influenza (‘ferkelgrippe’), a sub-acute pueumonia of 
young pigs common in Europe. The latter is also caused by a virus which is relatively large. 
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EPHEMERAL FEVER, 


(Syns. Three-day sickness, Stiff sickness). 


An acute febrile disease of cattle, usually running its course in about three 
days. Occasional cases in sheep have been reported. The disease appears 
suddenly and quite a number of animals may become affected within a day or 
two. In Indo-Pakistan it occurs at all seasons, more commonly during the 
rains, but the distribution is remarkable in that outbreaks occur in areas far 
remote from one another, suggesting transfer by some winged vector. The 
filterable virus is present in blood and cerebro-spinal fluid during the fever. The 
period of incubation after artificial inoculation is two to three days, and 
recovered animals are said to be immune for about six weeks. 


The attack usually begins with rigors and fever, and muscular stiffness is a 
characteristic feature. [his may be noticed in one or more legs, the stiff- 
ness frequently passing rapidly from one limb to another and _ involving the 
muscles of the back, neck and pharynx. In the latter case, deglutition be- 
comes very'difficult. ‘Tine affected muscles seem stiff and hard. The animal 
is disinclined to move, but if made to do so, movement is painful and the back 
is arched. In acute cases the animal lies prostrate, there is dullness, off-feed 
and constipation. Rumination is stopped and there may be excessive saliva- 
tion, with grinding of the teeth and groaning. In mild cases, the appetite re- 
turns and the animal moves about and begins to ruminate on the third or fourth 
day. Recovery is usual and in uncomplicated cases deaths rarely exceed 2 or 3 
Pen cent. 


In the early stages, the disease may be confused with blackquarter, but in 
ephemeral fever external lesions are absent. It differs from rheumatic fever 
by the absence of any localized swelling. 


There is no specific treatment. To alleviate visible symptoms, salines and 
diuretics may be given in the drinking water. No attempt should be made to 
administer draughts as they are liable to enter the trachea. The animal should 
be kept warm and protected from extreme cold, heat and rain. 
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: PERIODIC OPHTHALMIA. 
(Syns. Specific ophthalmia, moon blindness) 


This disease has been met with in most countries, including India, and is pe- 
culiar to the horse. Bad sanitary conditions are said to be predisposing and 
flies to be concerned in spread. In the past, various bacteria and also micro- 
filariae have been claimed as causal agents, while now there is evidence that a 
filterable virus is concerned. 


Symptoms. One eye is usually affected. The onset is sudden and the ear- 
liest sign 1s acute painful conjunctivitis and blepharitis, with photophobia and 
lachrymation. There may also be slight constitutional disturbance. There 
is some opacity of the cornea with infiltration of blood vessels from its edge. 
The pupil is firmly contracted. In most cases the aqueous humour is turbid 
and often bloodstained, and the iris is covered with a fine fibrinous deposit. 
Intra-ocular tension is increased. ‘These symptoms abate fairly quickly and in 
about ten to fourteen days the eye has practically returned to normal. Usually, 
however, the condition relapses, a week to six months later, and though the symp- | 
toms are less acute and of shorter duration damage to the eye is progressive. 
Thus, there is permanent opacity of the cornea and lens, and adhesions of parts 
of the iris to the lens.. After a few such attacks the sight is lost or permanently 
impaired, By this time, the affected eyeball has shrunken, and there is wrinke 
ling of the upper lid with chronic protrusion of the membrana nictitans. 
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TREATMENT, In the acute phases the animal should be put in a shaded box, 
and the eyes fomented. Frequent application of a spray containing atropine 
is helpful in preventing the formation of adhesions. Various remedies have been 
proposed : injection of Lugol’s solution into Tenon’s capsule, antimosan intra- 
venously. 
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PSITTACOSIS. 
(Syn. Ornithosis. Parrot fever) 


This is a highly infectious disease of parrots pigeons parakeets and certain other birds, In 
Indo-Pakistan, the disease has only occasionally been suspected in parrots. It is also communicable 
to man, producing severe symptoms of pneumonia and even death. The period of incubation 
is put at about fourteen days, less in pigeons. The virus is inoculable to small laboratory 
animals, white mice being specially susceptible. Birds or animals harbouring the infection 
can be picked out by the complement fixation test. In parrots, common symptoms are fever, 
disturbed breathing, diarrhoea, weakness, catarrh of eyes and nose, inability to stand and 
great prostration. Death is usual. In Australia, apparently healthy parrots and other birds 
have been found to be carriers. In London, the well-known pigeons in Trafaigar Square were 
similasly found to be symptomless carriers. 


Controu. In the United States and other countries, official measures are in force to prevent 
its introduction through imported birds. As there is no cure and as it is communicable to 
human beings, it is recommended that all affected and suspected birds should be kilied and 
burnt. Persons working with birds suspected of this disease—and this refers to parrots and 
other susceptible birds in or from countries where the disease exists—should take exceptional 
Precautions. Since human beings become infected by inhalation of virus-containing dust 
eg., from dried excreta on carcases, the bird should be thoroughly soaked in lysol before any 
examination is made. 
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INFECTIOUS LARYNGO-TRACHEITIS. 


This is a highly contagious disease of fowls, pheasants and, perhaps, turkeys, characterized 
by rapid spread and sometimes high mortality. Pigeons and ducks are not susceptible. 
The disease has been known certainly since 1925 and is reported to be widespread in the United 
States and Canada and to occur in certain european countries and Australia. In Indo-Pakistan, 
the disease is unknown, though its presence has been recently suspected. In America, outbreaks 
aer common in broiler plants, hatcheries and commercial f« eding stations where there is liable 
to be much crowding. Most cases are seen in birds over four months old, and especially in 
winter. The disease appears and disappears suddenly, outbreaks being over in a fortnight to 
amonth. The average mortality is about 20 per cent. though it may reach 60 per cent. Laying 
flocks suffer considerable loss in egg production. 


The virus is present in abundance in the tracheal exudate of affected birds, occasionally also 
in the liver and spleen. It is not very resistant in the moist state, but in dried exudae 
kept in sealed tubes in the cold remains alive for at least five months. The virus has been 
cultivated in the fertile egg. 


Symptoms, Etc. Three clinical types of the disease have been defined viz., peracute, acute 
and chronic. The incubation period varies from seven to twelve days, The bird is quiet, 
does not feed, has watery eyes and distressed and wheezing respiration. During inspiration the 
fowl extends the head and neck, partly or completely shutting its eyes, and takes in air 
slowly through the open beak. After each inspiration the head and neck are brought back to 
the normal position. The head is shaken violently in attempts to remove tracheal obstruction. 
The bird ‘coughs’ in spasmodic fashion, bringing up blood clots or blood-stained mucus. A 
sticky blood-stained discharge may issue from the nostrils and mouth. Examination of the 
larynx may reveal blood clot or yellow caseous material. The comb and wattles are purplish. 
In severe cases death occurs from asphyxiation a day or two after onset of symptoms. 


Many survivors recover and are immune, and their serum neutralises the virus. Unfortunately, 
some recovered birds, although they may not show symptoms, remain capable of transmitting 
the disease to in-contact fowls for long periods. Thus, birds may remain carriers for six months 
or more, and there is one report of fowls eliminating the virus, probably from the trachea, for as 
long as 467 days. 


On post-mortem, the mucous’ membrane of the larynx and trachea is found to be inflamed 
and the lumen filled with inspissated mucus and bleod clot ; when the lining membrane is 
cleaned, pin-point haemorrhages are seen, particularly in the upper part of the trachea, 
Haemorrhages may be present i the lung. Flakes of yellowish exudate may also be found in the 
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mouth. About the nostrils there is often a dried mucoid exudate. The virus primarily affects 
the epithelium of the respiratory mucosa, especially larynx and. trachea, producing intra- 
nuclear inclusions. More deep-seated infection is generally due to secondary bacteria. 


Diacnosts should not be difficult on the whole, as the typical symptoms and presence of blood 
stains on the roosts and walls are indicative. The disease may be confused with other respiratory 
disturbances e.g., fowl coryza (‘cold’) due to Haemophilus infection, ‘ infectious bronchitis ’, 
a virus disease of chicks characterised by oedema of the tracheal mucosa, or with fowl 
diphtheria, though the latter spreads less rapidly. Odibreaks of laryngo-tracheitis associated 
with fowl-pox have been reported and animal inoculation may be required for differentiation. - 
Typically affected specimens of trachea and larynx, together with the exudate, should be sent to 
the laboratory in 50 per cent. glycerol. 


Controt. Owing to the existence of *‘ carriers” the problem becomes one of life-long segrega- 
tion of surviving fowls or their disposal. No treatment can be recommended. Since the 
disease is extremely contagious, complete isolation of all contact birds is necessary, along with 
the usual hygienic and sanitary precautions; on the other hand, one may consider culling and 
destroying all birds which have been exposed. 


In America, a living virus-vaccine has been employed with some success in places where the 
disease tends to recur. The vaccine consists of dried tracheal exudate, taken from infected 
birds, and suspended in 50 per cent. glycerol. Itis intended for inoculation by swabbing into 
the cloaca. All birds in the bunch should be vaccinated, otherwise the treated birds act as 
sources of infection for the untreated. Since the virus is living, the method is not without 
potential danger, and vaccinated birds must be isolated for at least a week. Egg-passaged 
(pure) virus is now being tried for vaccination. 
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LYMPHOMATOSIS. 
(Syn. Fowl paralysis) 

These names are given to a transmissible disease of fowls, associated with an 
infiltration of (mainly) lymphoidal cells in the nerves or other tissues of the 
body. The natural disease is characterised by a long period of incubation, 
paralysis of legs and wings, ‘tumours’ in various parts of the body, sometimes 
lymphocytosis, and involvement of the eyes leading to loss of colour from the 
iris and irregularity of the pupil. A complicating factor in investigation has 
been the variation in symptoms and anatomical changes. One or more forms 
of the disease may b2 present at one time ina fowl, though a single form 1s 
usually said to predominate in a flock. Owing to its most prominent symptom, 
the disease is often referred to as “range paralysis’’ or ‘‘pullet paralysis’, but. 
scientifically this term is misleading as paralysis may be seen in other diseases. 
In the United States, the term “avian leucosis complcx’’ has been. proposed,’ 
though this perhaps refers to a different condition. Fowl leukaemia again 
is a different disease. Fowl paralysis is widely prevalent in the world, and 
in Indo-Pakistan reports ofits presence have been received form different localities. 


The disease has been assigned to dietetic errors, animal parasites, and neo- 
plasia. Recent experiments, however, in England prove that the disease is 
infectious and due in all probability to a virus. It seems that the virus becomes 
increased in virulence by a few passages in susceptible chicks, causing a high 
mortality with inflammatory lesions in the heart and liver. In birds which 
survive, there develops lymphomatosis or paralysis. Fowl paralysis, as well 
as lymphomatosis, thus seems to be the chronic stage of a more acute infection. 
These observations accord with what is seen in natural outbreaks, where many 
fowls in the flock develop an unthrifty condition and when death ensues show 
lesions in the viscera, especially heart and liver. A minority of such fowls show 
typical fowl paralysis (neuro-lymphomiatosis). 

Fowl paralysis is primarily a disease of the domestic fowl, though turkeys 
and pheasants are occasionally affected. There are no marked breed or sex 
differences in susceptibility, but the disease tends to attack particular strains 
of fowls only, especially when it is first introduced, and the incidence has been 
found to vary widely among progeny of related pullets. Pullets between the 
ages of ten weeks and ten months are usually affected, Baby chicks are very 
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susceptible, but the generally accepted opinion is that chicks bred from pullets 
are more susceptible than those from two-year-old hens. 


Taz paths by which the virus is excreted from the boly are not-yet — precisely 
understood, though field observations and experimental work have shown 
that the disease is spread by contact with infected fowls. There is evidence 
that infection can be transmitted through the medium of the egg. In _ flocks 
previously healthy, infection is usually introduced by fresh adult stock or by the 
use of hatching eggs or day-old chicks from affected flocks. 


SYMPTOMS AND LEsions. ‘The pericd of incubation may be two or three months. 
In the early stages, birds are disinclined to move about. The paralytic form 
is first shown by drooping of one or both wings. Lameness affects one or both 
legs, and may start as a jerky walk followed by inability to stand and by a 
clutching attitude of the claw. Sometimes there is muscular atrcphy of the 
affected leg. As the disease advances, the fowl becomes incapable of movement 
and lies on its side, often with one leg stretched forwards and the other back- 
wards. The bird, however, remains bright in appearance, and if fed may live 
for several weeks. In other instances, the neck and head may be twisted, due 
to disorders of the brain and cord. Some fowls show digestive troubles, impac- 
tion or diarrhoea, and in such cases there is usually loss of condition. When the 
lungs contain tumour masses, gasping may be a prominent symptoni. The iris 
which in manv fowls is reddish-yellow becomes greyish and loses much of its 
mobility, so that the pupil becomes irregular and does not respond to light. 
Affected fowls are often pale about the head, due to anaemia, and eventually die - 
in an emaciated state. Ifthe discase progresses rapidly, death may ensue a few 
days after onset of symptoms. , 


Post-mortem examination of typical cases reveals some enlargement of the 
nerves supplving the affected parts, owing to accumulation in the nerves of im- 
mature white blood celis, mostly of lymphoidal type. Similar cells may also 
invade the heart liver lung spleen kidneys ovary iris digestive tract and 
skin, sometimes producing white or grey tumour-like masses in the organs. 
Death may have been caused by rupture of the liver and internal haemorrhage. 
More recently in the United States, a bone form of the disease referred to as 
osteo-petrosis has been described. In this, there is thickening of the long 
bones which is especially prominent in the shanks. 


Diacnosis. Typical cases of neuro-lymphcmatosis present no difficulty. The 
presence of unthrifty fowls, alongside cccasicnal cases of fowl] paralysis, suggests 
the widespread existence of the disease. Post-mortem, thickerirg cf the 
nerves supplying the paralysed parts and/or the existence of cell infiltrations . 
are diagnostic. Nerve or other tissue may be fixed in 10 per cent. formalin 
for histological study. 


Controu. There is no useful drug treatment, and so far no method of im- 
-munisation. It has been shown that the disease can be eliminated from infec- 
ted flocks by inbreeding healthy pullets and rearing the chicks in isolation. ‘The 
chick progeny from such flocks, however, remains highly susceptible to experimental 
infection and natural exposure. 


Other measures for control of the disease are (1) regular culling of affected 
fowls or of the whole flock ifsmall, (2) use of hen eggs for hatching in preference 
to pullet eggs, (3) non-introduction of fowls from clean farms into infected areas, 
(4) non-introduction of fowls from infected farms or areasinto clean parts of the 
country ; purchase of hatching eggs, day-old chicks or stcck birds to be confined 
to sources free from the disease, (5) cleansing and disinfection of houses, utensils 
and equipment with which affected birds have been in contact. 
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FOWL LEUKAEMIA. 


This is not uncommon in many countries but has not been identified in India or Pakistan. It 
occurs mainly in winter and spring and in birds one to two years old. Symptoms are decreased 
appetite, emaciation, sometimes anaemia; affected birds usually die. The disease is said to 
occur in three forms : lymphogenous, myelogenous, and as erythro-leukaemia. 


The lymphogenous form is the commonest and pathologically may be leukaemic or aleukaemic 
in type. The liver and spleen are enlarged due to infiltration with small lymphocytes. The rela- 
tionship of this form to lymphomatosis is still uncertain. The myelogenous form is. not common. 
This again may be leukaemic or aleukaemic, with infiltrations of myelocytes. Erythro-leukaemia is 
also rare and may be intimately associated with the myelogenous form. Liver and spleen are 
greatly enlarged and rupture may cause sudden death. There is severe anaemia, and blood 
smears show large numbers of erythroblasts, which also infiltrate the liver and kidneys. 

The disease, leukaemia, is neoplastic in type and the last two forms at least are transmissible 
by inoculation of blood, tissue suspensions or cell-free filtrates. Inoculations are preferred in 
young birds, but even so only a proportion will be affected. 


(See also section 6). 


SMG. aah 
TUMOURS of the FOWL. 


These are comparatively common and vary in size, type and distribution in the body. The 
records of the [.V.R.l. show that of 542 adult birds autopsied during a period of three years 
178 (32°8 per cent.) had tumours. These were classified as leucosis in 139 birds and other 
tumours (sarcoma, etc.) in the rest. Enlarged liver, spleen or kidneys tended to be correlated 
with the presence of tumours in other organs. Death often resulted from internal haemorrhage 
from the tumours, the adjacent tissue or the enlarged organs. The incidence of tumour-like 
masses composed of one or more variety of immature or mature blood cells (lymphoid, myeloid, 
or erythroid), associated or not with an avian leucosis complex, also appears to be on the in- 
crease. Ovarian tumours, particularly a malignant variety, are fairly common, especially in 
two-year-olds, possibly due to the great activity of the organ resulting from selective breeding 
for high egg production. 


Sarcomas, pure or mixed, commonly occur in the skin, though they may be found internally in 
bone, ovaries, kidneys, etc. The flesh of such birds is unsuitable for consumption. Epitheliomas, 
of pure or mixed type, are also fairly common in the skin, ovaries and kidneys. 


In some cases, of which a common example is the tumour called ‘Rous sarcoma no. 1°, the 
growths are known to be due to filterable viruses. ‘There are in fact many fowl tumours caused 
by viruses, including fibro-sarcomata and myxo-sarcomata i.e., mixed histological types. There 
is at the same time a great similarity to fowl leukaemia, which is also a_ neoplastic 
disease. 


S. sina 


SOME VIRUS DISEASES of AFRICA. 
AFRICAN HORSE SICKNESS. 


A disease of equines, especially horses, associated with oedema of the lungs or sub- 
cutaneous tissues. It occurs in S. Africa in the late summer after the rains and with some regu- 
larity in low-lying areas, disappearing with the first frosts. It is transmitted by insects, pro- 
bably mosquitoes. At one time control rested on a serum-simultaneous method ; nowadays a 
virus rendered neurotropic by serial passage in mice is used as a vaccine. 


BLUE TONGUE. 

A catarrhal fever of sheep, with characteristic mouth lesions. It is somewhat similar to african 
horse sickness, occurring in wet seasons on low-lying land, and is probably insect-transmitted. — 
For control, a strain of virus causing a mild form of the disease is used. 

NAIROBI SHEEP DISEASE. 

This is a haemorrhagic gastro-enteritis, transmitted by ticks. Cattle are not susceptible. The 
mortality-rate is 30-70 percent. and it is more fatal in native-bred animals. 
RIFT-VALLEY FEVER. 

(Syn. Enzootic hepatitis) 


A disease of sheep cattle and man in E. Africa. Discovered in the Rift valley of Kenya. 
Goats are susceptible. It causes a very high mortality in young lambs, less in adults. The 
characteristic lesion is a focal necrosis of the liver. Probably transmitted by mosquitoes. It is 
similar in type to dengue fever and yellow fever in man. 


F. C. M. 
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RICKETTSIAL DISEASES. 


~The genus Rickettsia comprises a number of small, gram-negative, more or 
less pleomorphic organisms which stain poorly with aniline dyes, but well with 
Giemsa. They are natural inhabitants of the alimentary canal of arthropods 
where they are often intracellular. Some species are intracellular peg 
of vertebrates, but even so they generally have an arthropod intermediate host 
many are pathogenic for man and domesticjanimals. Rickettsial diseases of 
domestic animals have been tentatively classified as follows : 


1. Local rickettsiases of epithelial cells. Excmple : 
contagious conjunctivitis of ruminants, caused by Rtcket!sia conjune- 
tivae. ; 
2. General rickettsiases of the reticulo-endothelial system, 


(a) Rickettsiases of endothehal cells. Example : 
heartwater. 


(b) Rickettsiases of monocytes. Examples : 
R.canis, R.ovina, R. bovis. 


CONTAGIOUS CONJUNCTIVITIS of RUMINANTS. 


A peculiar, contagious conjunctivitis of sheep goats cattle and camels has long 
been known in Algeria and S. Africa and a similar disease affecting sheep occurs 
in America, France, Germany and Australia. In Indo: Pakigek the disease 
is believed to exist in Bihar, United Provinces and the Punjab among sheep 
goats and buffaloes. Infection may be present in many animals in the flock, 
though only a few show acute symptoms. The infection is not limited to the 
conjunctiva but may spread by the lachrymal duct to the nasal mucosa, the nasal 
discharge then being highly infective. No intermediate host is concerned in 
transmission, though mechanical transfer by flies is sugegestcd. Infec- 
tion spreads easily from diseased to healthy sheep by nasal and conjunctival 
discharges ; experimentally, with such material the disease can be regularly 
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transmitted to healthy sheep. 


SYMPTOMS and LESIONS IN SHEEP. There is severe photophobia, pain and 
profuse lachrymation, in many cases of one eye only. In uncomplicated cases 
there is a simple conjunctivitis which tends to resolve spontaneously in about 
ten days. Recurrence is common and _ there is no immunity. In complicated 
cases, new blood vessels infiltrate the cornea from its margin and keratitis deve- 
lops, ‘often with ulceration sc arring and permanent blindness. ‘The disease has 
an analogy with human trachoma, and in most affected animals granulations 
are seen on the conjunctival surface after the acute symptoms have subsided. 
There are no constitutional symptoms. In goats a mild conjunctival catarrh 
leading to the formation of trachoma-like lesions is often the only manifesta- 
tion, In buffaloes there is an acute conjunctivitis with copious “mucopurulent 
discharge, which continues for two or three months, followed by recovery. 


Diacnosis. In acute cases, R. conjinctivae is demonstrable in the conjunctival 
cells, but in apparently recovered cases with residual eranulations it is usually 
difficult to demonstrate the organism. In a typical case, the conjunctival epithe- 
lium is easily detached and films showing a rich epithelial cell content are readily 
prepared by rubbing the surface of a clean slide over the conjunctiva. Films 

should be fixed in absolute alcohol for 5 minutes, stained in Giemsa at 1 : 15 
strength and properly differentiated in tap-water. Well-stained preparations 
show the organism stattered or packed in tight clusters within epithelial cells, 
at least half of which are infected. It is not unusual also to find coccal infec- 
tion and numerous leucocytes among the epithelial cells. R. conjunctivae may 
be identified thus, The organism is intensely pleomorphic and averages 0.2-—- 
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0.4 #, though somewhat larger forms may be seen. Coccal, cocco-bacillary, 
lanceolate, bacillary, bipolar and ring forms have been described. All forms 
stain a typical lilac colour with Giemsa, while extraneous organisms stain a de- 
cided blue. Two fallacies,in diagnosis must be mentioned, (a) ‘Rickettsia- 
like’ organisms have been described in the conjunctival epithelitm of healthy 
sheep and goats. These are much larger and more uniformly spherical than 
R. conjunctivae and are always in small numbers within epithelial cells. In sheep 
affected with these organisms, coarse readily detached granulations are seen on 
the conjunctival surfaces and the infection cannot be transmitted to healthy 
sheep, (b) pigment granules of small size are not infrequently found within 
normal epithelial cells of the conjunctiva, particularly in buffalces. 


TREATMENT. ‘T’'o avoid complications it is often sufficient to keep the animals 
in a dark stable and to wash the conjunctival sac with boric lotion. In buffaloes, 
sulphanilamide ointment (7 per cent.) may be _ tried. 


HEARTWATER. 

Economically, this is the most important rickettsial disease of domestic animals, but it is res- 
tricted to certain parts of Africa. The cavsal organism is R ruminantium, a coccus-like body 
measuring 0.2—0.5# and occurring in clumps in the endothelial cells of blood-vessels, particular- 
ly in the renal glomeruli and cerebral cortex. | Giemsa-stained smears of the intima of large 
blood-vessels are now used for diagn:sis. Another method recommended is the ‘squash’ smear. 
A small portiun of cerebral grey matter, about the size of a tomato seed, is placed on a slide, 
crushed with a second slide which is then drawn away so as to leave a thin film of nerve matter on 
the first slide. The film is fixed in methyl alcohol for two minutes, stained with Giemsa (1 : 10} 
for 10 minutes and washed for 5 minutes in running tap water. The Rickettsia appear as dark- 
blue bodies in the endothelial ceils of capillaries. 


The organism.is transmitted by Amblyomma ticks; it does not pass through the egg, so only 
nymphs and adults convey infection. In nature, the disease attacks sheep goats and cattle, and 
is more frequent in summer when ticks are more active. The symptoms in cattle are fever, lung 
and heart symptoms, muscle tremors, tetanic convulsions and certain other nervous symptoms. 
The lesions are hydro-pericardium (hence the “heartwater’’), acute gastro-enteritis, oedema of 
the lungs, and petechiae on the pericardium. In sheep, hydro-pericardium and hydro-thorax 
are constant. The mortality varies from 50 to go per cent. and recovered animals show some 
resistance. 

Drug treatment and vaccination are ineffective, The disease can be controlled hy eradication 
of ticks. 


R. CANIS INFECTION. 

This is the most pathogenic Rickettsia of animals in this subcontinent and has 
recently been found in W. Pakistan and S. India. The infection should be looked 
for wherever the vector Rhipicephalus sanguineus occurs. Possibly, a large propor- 
tion of cases of so-called ‘‘Lahore canine fever’’ or canine typhus are attributable 
to this infection. 


R. canis occurs in the protoplasm of monocytes and in Giemsa-stained smears 
appears as a collection or colony of purple-coloured coccoid granules, 0.5 to 
1.5 #/insize. A parasitised cell may contain one to twelve colonies, each measur- 
ing 2—-10 # in size. It is somewhat difficult to demonstrate the organism in 
blood smears but relatively easier to find the parasitised cells in organ smears 
or lung and liver-puncture smears. In nature, the organism is probably 
carried hereditarily by the dog tick. Experimentally, infection is readily trans- 
mitted from dog to dog by the subcut. or intrav. inoculation of blood or organ 
suspension. 


Clinically, the disease begins as a high fever (106° to 107°F.), which may 
be continuous for four to eight days or remittent. Death may take place 
within this period. More commonly, a fluctuating pyrexia continues for weeks. 
There may be vomiting, gastritis and often a brewn deposit on the teeth 
and gums with foetid breath. The mucous membranes are injected and 
there is a mucoid or mucopurulent discharge from the eyes. In subacute 
cases, enlargement of the spleen and liver unaccompanied by pain can be 
found on palpation. Sometimes the infection is complicated by broncho- 
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pneumonia. Mortality is generally high, especially in imported breeds. A 
cutaneous form characterised by an erythemato-pustular rash in the axilla and. 
groin and a nervous form with hysteria and convulsions have been des- 
cribed, but have not been observed in Indo-Pakistan. The lesions consist of 


enlarged spleen and liver, marked anaemia, and sometimes oedema of depen- 
dent parts. 


For diagnosis, the examination of lung-puncture smears is invaluable, as in- 
fected monocytes are not always detectable in peripheral blood. For this 
purpose, the hair over the middle of the thorax at the fifth or sixth intercostal 
space is closely clipped and the skin disinfected. A sterile hypodermic needle, 
three to four inches in length and attached to a syringe, is passed into the lung. 
A small quantity of the fluid of the lung is drawn into the needle. Itis neces- 
sary to remove the needle together with the syringe so that the contents of the 
needle do not escape. From the material thus obtained, smears are prepared 
and stained with Giemsa. The operation of lung-puncture is quite safe, if carried 
out aseptically and with the animal properly secured. 


Sulphapyridine is said to be effective (see appendix 7). For prevention, 
tick eradication measures should be adopted. 


R. BOVIS INFECTION. 


Morphologically, R. bovis resembles R. canis but is aiuiel less pathogenic. 
It causes fever lasting for a few days. The disease is not fatal, but is often seen 
in association with theileriasis in calves. Animals killed in acute stages show ~ 
hydro-pericardium. 


In the Punjab, R&. bovis infection has been seen in adult cattle and in calves 
infested with Hyalomma aegyptium, which is supposed to transmit the disease 
in Iran. A similar infection of monocytes in buffaloes in association with a 
transient fever has also been observed in the Punjab. 


R. OVINA INFECTION. 


This organism is morphologically similar to the foregoing, and has been seen 
in the monocytes of sheep in Africa, Anatolia and recently in the Punjab. In 
Africa, it causes a mild transient fever in sheep and is transmitted by Rhzpicephalus 
bursa. In the Punjab Hyalomma sp. was found on infected sheep. A_ similar 
organism has been found in the monocytes of tick-infested goats in the 
Punjab. . 


M. A. 


SECTION 4. HELMINTHOLOGY, ENTOMOLOGY, 
~ PROTOZOOLOGY. | 
HELMINTHOLOGY. 


(For notes on simple helminthological technique, see appendix 13). 
TREMATODA. | 
PASCIOLIDAE. 


Two species of this family commonly occur in domestic ungulates viz. Fas- 
ciola gigantica and F. h’patica. Both are found in the bile-ducts of cattle buffa- 
loes sheep and goats, while F. hepatica also occurs in camels. Fasciola sp. is 
occasionally found in the lungs and body cavity. 


In F. gigantica, the shoulders are indistinct and the branches of the intestine 
diverticulated internally. The intermediate host is Limnaea acuminata. Cer- 
cariae derived from this snail encyst on grass or other vegetation, and the de- 
finitive hosts become infected by ingesting the cysts. The appearance of the 
characteristic ova in the faeces is diagnostic. At first, affected animals show a 
tendency to fatten. Clinical symptoms appear about six weeks after infection, 
there being anaemia, constipation, emaciation and “‘bottle-jaw’’. The skin 
becomes dry and the wool brittle. Soon, there is debility and diarrhoea and 
before death great emaciation. For treatment, cxrbon tetrachloride is used, 
5-10 c.c. for cattle and 1.0 c.c. for sheep. The drug \s given in liquid paraffin 


and repeated after a fortnight. It should not be given in oil nor used during 
pregnancy. 


F. hepatica in Indo- Pakistan is less common than F. gigantica and is broader and 
smaller than the latter. The shoulders are distinct and the branches of the 
intestine not diverticulated internally. The life-history has not been worked out 


in this country, but presumably some Limnaea sp. acts as intermediate host. 
In other respects it resembles F. gtgantica. 


DICROCOELIIDAE, 


Under this family there are two species to be considered, Dicrocoelium den- 
driticum and Eurytrema pancreaticum. 7 
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In the genus Dicrococlium the intestine, testes and ovary are simple, and the 
ovary is situated behind the testes. .D. dendriticum occurs in the bile-ducts of 
cattle sheep and goats in the hilltracts. Itisasmall fluke, 4-8 mm.x 1.5-2.5 mm. 
The life-history has not been satisfactorily worked out. {present in large numbers, 
it produces symptoms like those caused by F. gigantica. Injection of adult sheep 
of 20 c.c. of ‘‘fouadin”’ (neo-antimosan) intramusc. on two successive days is re- 
commended. C. tetrachloride is ineffective. 


— Eurytrema pancreaticum —-the pancreatic fluke—is the only common species in 
this country. It occurs in cattle and camels, and is characterised by the testes 
being symmetrical and the ovary situated posterior to the testes. It is 1.7-10.0 
mm. x 1.g-6.0 mm. ‘The vitelline glands are situated at the sides of the mid- 
part of the body. The life-history has not yet been worked out. Infection is 
only seen at autopsy. 


OPISTHORCHIDAE. 
Opisthorchis noverca and O, tenuicolle (Syn. O. felineus) are the only two species 
found in the dog in Indo-Pakistan. These flukes are characterised by the 


absence of a cirrus sac and by the genital pore being anterior to the ventral 
sucker. In the former species, the cuticle is armed with spines while in the 
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latter the cuticle is smooth. They require two intermediate hosts for cormpletiori 
of the life-cycle the first being a snail and the second a fish. 


In heavy infection, there is diarrhoea followed by icterus, derangement of the 
portal circulation and cirrhosis of the liver leading to ascites. A single subcut. 
injection of 0.4 c.c. of ‘fouadin’ per kg. body weight is recommended. 


PLAGIORCHIDAE. 


This family includes the poultry flukes, the only one of serious pathological 
significance being Prosthogonimus sp. It inhabits the bursa fabricii, the oviducts, 
the posterior part of the intestine and is found even in the eggs. It is 7-8 mm. 
x 5.0 mm. The cuticle is armed, the ovary lobed and situated in front of 
the testes. It utilises two intermediate hosts for completion of its life-cycle, 
the first being a snail and the second a dragon-fly. Fowls get infected by eating 
infected dragon-flies. Affected birds produce abnormal eggs and discharge 
albumen and milky fluid from the cloaca. If there is retro-peristalsis of the 
oviduct, it may result in peritonitis. There 3s no satisfactory treatment. 


PARAMPHISTOMATIDAE. 


The important genera represented in domestic animals in this country are 


Paramphistomum, Cotylophoron, Gastrothylax, Fischoederius and Pseudo- 
discus. 


The first four genera are found usually in the rumen and the last in the intes- 
tine (colon) of equines. All amphistomes are characterised by the possession of 
a large sucker at the posterior end of the body. The genus Pseudodiscus possesses 
oral diverticula. The genera, Gastrothylax and Fischoederius, have a_ ventral 
pouch and in the former the anterior half of the uterus and the vas deferens pass 
on opposite sides of the body, while in the latter these two structures are dis- 
posed centrally. The genus, Cotylophoron can be distinguished from Paramiphi- 
stomum by possession of a genital sucker. Ova of amphistomes are characteristic, 
possessing an operculum at the anterior end and a thickening posteriorly. 


As a rule, adult amphistomes cause little harm, unless present in large numbers. 
The immature forms of Cotylophoron, inhabiting the intestine, cause irritation 
of the mucosa leading to severe diarrhoea, which may ultimately result in death 
of the affected individuals (See ‘Gillar’). In such cases, immature flukes can be 


detected in large numbers in diarrhoeic stools, and this is diagnostic. Snails act 
as the intermediate hosts. 


GASTRODISCIDAE. 


The genus, Gastrodiscus, has its body divided into a small anterior and a large 
flattened posterior part. It is represented in domestic ungulates by two species 


viz., G. aezyptiacus,found exclusively in equines, and G. secundus, found in 
equines and elephants. 
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GILLAR, 

The term “gillar’’, used in W. Pakistan, implies a swelling below the jaw.  Cli- 
nically, ‘‘gillar’’ somewhat resembles fascioliasis or other forms of helminthiasis, 
characterised by anaemia and oedema of the submaxillary space. It is caused 
by a massive infection with immature amphistomes. In Indo-Pakistan, ruminants 
commonly harbour in their rumen and reticulum large numbers of adult amphi- 
stomes referable to different genera and species. In the life cycles of these flukes, 
so far as known, the aquatic snail, Indoplanorbis exustus, serves as intermediate 
host. Ruminants become infected through feeding on vegetation or drinking 
water containing the encysted metacercariae, On being ingested by suitable 
hosts, the metacercariae excyst in the duodenum and intestine, rarely abomasum, 
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attaching themselves firmly for a time to the mucosa, causing marked irritation. 
Later, they migrate to the rumen to mature and oviposit., 


While the adult amphistomes are innocuous, the young ones when numerous 
cause acute diarrhoea, weakening the animal and often causing death. Infected 
animals are dull and weak, suffer from general unthriftiness and persistent foetid 
diarrhoea and, as stated, show submaxillary oedema. The faeces are often 
blood-tinged and usually contain large numbers of immature amphistcmes. 
After death, the duodenum and intestine are found to contain haemorrhagic 
fluid, and the mucosa in places is markedly thickened and necrotic. ‘Gillar’’ 
can be distinguished from fascioliasis and other forms of helminthiasis by the 
absence from the faeces of eggs of the parasites responsible for these conditions, 
and by the presence of immature amphistomes. 


ControL. No effective anthelmintic is known as yet against immature 
amphistomiasis, though with sheep promising results have been reported with 
carbon tetrachloride in doses of 4 c.c. in liquid paraffin. This dose, however, 
is heavy and should be used with extreme caution. Instead, tetrachlorethy- 
lene, and in the case of cattle, hexachlorethane, are preferable. ‘T'he treatment 
is not desirable, while symptonis of enteritis are present. i 


The disease is practically confined to low-lying, swampy areas infested with the 
intermediate snail host. Prophylactic measures are the same as for fascioliasis 
viz., destruction of snails, keeping the animals from marshy places, and supplying 
clean feed and water. A point ofinterest in the control of amphistomes and such 
other flukes as use J. exustus as the intermediate host is the fact that these snails, 
when infested with an aquatic oligochaete—Chaetogaster species, are free from 
trematode infection. ‘The possibility of employing this oligochaete in the biologi- 
cal control of trematode infections of the above species of snail is being investiga- 


ted. 
HY Ds, 


SCHISTOSOMATIDAE, 

Species represented are Schistosoma spindalis, S. indicun:, S. nasclis and Ornitho- 
bilharzia bomford:. Unlike other trematodes, these so-called ‘blood flukes?’ are 
unisexual. The males are stouter and shorter than the females and possess 
a groove on the ventral surface in which the female is carried, especially during 
copulation. ‘The cercariae have a bifid tail and no pharynx. Infection of the 
host occurs through the skin or mucosa. In the Schistosoma there are only 
3-12 testes, while Ornithobilharzia possess 60 or more. 

Schistosoma spindalis. Found in the mesenteric and portal veins of cattle 
buffaloes and ovines. The eggs are elongate, flattened on one side and have a 
terminal spine. The intermediate hosts are the snails, Indcplanozbis exustus and 
Limnaea acunanata. | 

S. indicum. Found in the portal system of cattle ovines equines and camels. 
The eggs are oval, with a terminal spine. Its life-history is unknown. 

S. nasalis. Found in the nasal veins of cattle buffaloes and ovines. The egg 
is boomerang-shaped, with a terminal spine. The intermediate hosts are L, 
acuminata, L. luteola and I. exustus. 

_ Ornithobilharzia bomfordi. Only once recorded, from the mesenteric veins of 
cattle at Mukteswar. The testes are arranged longitudinally. The egg is oval, 
with a terminal spine. | : 

S. spindalis, S. indicum and O. bomfordi cause anaemia, diarzhcea and constipa- 
tion. S. indicum produces cirrhosis of the liver, while §. nasalis produces ‘snoring 
disease’ of cattle. Intrav. injection of 1.5 gr*. of antimony tartrate per 160 kg, 
body weight is very efficient. 
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PROPHYLAXIS OF 'GREMATODE INFECTIONS. 

Anti-fluke measures should be undertaken at the beginning of monsoon. Wet 
and swampy pastures should be avoided for grazing. Pastures should be 
drained. Snails should be destroyed by dilute copper sulphate ; one ounce in 
7,800 gallons of water as a rule proves lethal. Snails may be mechanically re- 
moved from ponds. Ducks and geese may be introduced to ponds to keep down 
the snail population. The excreta of animals should not be allowed to conta- 
minate drinking water, but should be picked up as soon as passed and properly 
disposed of. The ideal is to provide cement troughs or tanks for drinking water. 
A lick should be provided consisting of common salt 6 parts , and 1 part each 
of slaked lime, sulphur and iron sulphate. Dogs should not be allowed to visit 
ponds containing fishes. Poultry should be kept away from ditches, where dragon 
flies are breeding. Ditches may be scrcened. 
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. CESTODA. 

There are six families of importance in veterinary medicine viz., Anoploce- 
phalidae, Taeniidae, Dilepididae, Mesocestoididae, Diphyllobothriidae and Davai- 
neidae. ‘5 | 

Tapeworms inhabit the intestine of their hosts. They have a scolex, bearing 
suckers or suckling grooves. In addition to suckers, some tapeworms have a 
rostellum bearing a varying number of spines. The body is divided into seg- 
ments. 


ANOPLOCEPHALIDAE. 

Genera represented in domestic ungulates are Moniezia, Avitellina, Stilesia 
and Anoplocephala. None of these genera has a rostellum on the scolex. The 
genus Moniezia has a double set of reproductive organs in each segment, and the 
eggs are provided with a pyriform apparatus. The genera Avitellina and 
Stilesia are characterised by the possession of paruterine organs. In the former 
genus, there is one in each segment and they are disposed centrally, while in 
the latter there are two paruterine organs in each segment, disposed laterally. 
In the genus Anoplocephala, the genital pores are unilateral and the egg is pro- 
vided with a pyriform apparatus. 

Moniezia expansa is 1-6 metres long. The inter-proglottidal glands are sac- 
cular. The larval stage of this tapeworm is harboured by an_ oribatid mite. 
Cattle buffaloes sheep goats and camels get infection by ingesting infected 
mites. 

Moniezia benedeni occurs in ovines. It is 0.4-4.0 metres long and has linear 
inter-proglottidal glands. The life-history is unknown. 


Various species of Avitellina have been recorded frcm cattle ovines and camels 
in Indo-Pakistan, but the differentiation of these species 1s only of theoretical 
interest. Their life-history is unknown. 


Two species of Stilesia occur in ovines and camels in this country. Cattle 
are also occasionally infected. They are thin membranous and crumpled 
worms, measuring 18 to 60cm. in length. Their life-history is unknown. 


The genus Anoplocephala occurs in equines. There are two species recorded 
from Indo-Pakistan, A. magna and A. perfoliata. ‘The latter is 3-8 cm. long 
and has the scolex provided with lappets posteriorly. The former is 9.8 cm. 
. long and its scolex is 3-8 cm. long and is without lappets. The life-history 
of these tapeworms is unknown. | 

In this family, infection is more frequent in young animals than in adults. 
Heavily infested animals are dull, stunted in growth and pot-bellied. There is 
anaemia, oedema, constipation and diarrhoea ; occasionally , paretic and other 
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nervous symptoms arise. Death is sometimes due to intestinal obstruction. 
The following treatments are. used. RoMbrcvention dosage may be repeated 
every 3 months. (1) ‘‘Monekil’’ (copper methyl arsenate), (2) kamala in water 
or thin syrup, (3) a mixture of copper sulphate 30 g. »* AO per cent. nicotine 
30 c.c. and water 1,800 c.c. Dose for lambs 15-45 c.c. ; for calves 30 c.c. per 50 
lb. body weight, with a maximum of 100 ¢.c., followed by a dose of castor oil 
after half-an-hour. 


TAENITDAE. 


There are two genera : Taenia and Echinococcus. These have a double 
crown of hooks on the rostellum, four suckers, radially-striated «eggs and mar- 
ginal genital pores. The species of Taenia commonly found in dogs are T. hyda- 
tigena, T. ovis, T. pisiformis and T. multiceps. They may be a yard in length, and 
their body consists of several hundred segments. Echinococcus granulosus, also 
exclusively found in dogs, is less than a centimetre in length and its body consists 
of only four segments. The larval stages of these tapewormis are found in various 
organs of other domestic animals and man, and will be dealt with separately. 


DILEPIDIDAE. 


The genus Dipylidium is represented by the species D. caninum, which occurs 
in the intestine of dogs cats and man. It possesses several rows of rose-thorn- 
shaped hooks on the rostellum. It has two sets of genitalia in each segment. 
In the ripe segment, the uterus breaks up into several egg capsules containing a 
number of ova. The larval stages are found in dog fleas and lice. 


MESOCESTOIDIDAE. \ 

The commonest species of Mesocestoides found in dogs and cats is M. lineatus. 
In it, the genital pore is in the centre of the segment and is described as surficial. 
There is only one egg capsule in each segment, containing many ova. The 


scolex in this case is unarmed and possesses “only four suckers. The larval stage 
is known as Dithyridium and is found in several vertebrates. 


DIPHYLLOBOTHRIIDAE. 


Represented by the fish tapeworm of the dog and man, Diphyllobothrium latum. 
This is of rare occurrence and is characterised by having two bothria (sucking 
surfaces) on the scolex instead of suckers. The genital pore is surficial and 
the egg is operculated, like that of a trematode. It utilizes two intermediate hosts 
for the completion of the life-cycle, the first a water-flea of the genus Cyclops 
or Diaptomus and the second a fish. 


SYMPTOMS AND TREATMENT OF TAENIASIS. In dogs there is colic, chronic enteritis, 
voracious or diminished appetite, shaggy coat, unthriftiness or emaciation. 
There is a tendency to roll, groan, bite and snap towards the abdomen. The 
voice becomes dull. There may be convulsions or epileptic fits, while nervous 
symptoms, like those of rabies, may develop. For diagnosis, faeces should be 
washed and segments looked for. Examinatijon for ova js useless. For treatment, 
dogs should be fasted for 24 hours and the bowels cleaned with mild gee 
One may then give, (1) arecolin hydrobromide, at 2.0 mg. (1/32 gr.) per ke 
body weight in a gelatin capsule with chloretone (5 gr. for a dog of 10 kg.). Treat- 
ment contraindicated in cases of enteritis. (2) kamala, 2-6 g., in honey cr 
syrup, (3) areca nut, with butter, 2-4 g. 


To prevent infection, affected dogs should be treated, and the kennels and 
surroundings kept clean and free from fleas and lice. There should be proper 
meat inspection and parts affected with cysticerci should be burnt. Offals given 
to dogs should be free from the larval stages of the tapeworms. The dogs should 
not be allowed access to abattoirs or their surroundings. | 


*G.—Gramme. 
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 DAVAINEIDAE. 


These occur in poultry, the genera.-commonly rae in Indo-Pakistan being 
Raillietina, Cotugnia, Davainea, Choanotaenia and Amoebotaenia. The rostellar 
‘hooks i in fie first three are T- -shaped, while in the latter two they are not so. 


Davainea is represented i in Indo-Pakistan by a single species, D. -proglottina 
which, however, is of rare occurrence. It is a very small tapeworm, the body 
consisting. of 4-g segments. ‘The rostellar hooks are 80-94 and the suckers are 
armed with a few rows of hooks. The genital pores are regularly alternating 
and the eggs occur singly in the parenchyma. Slugs act as intermediate hosts. 


The genus Raillietina is characterised by a single set of genital organs in each 
segment and by genital pores which are either alternate or unilateral. There 
are numerous species of this genus in fowls in this country and the work of dis- 
tinguishing them is a matter for the specialist. The commonest species is R&. 
tetragona. Thisis 10-250 mm. long and has about foo rostellar hooks. The geni- 
tal pores are unilateral and the eggs lie in egg capsules, each containing 6-12 eggs 
The intermediate host is claimed to be the house fly. 


The genus Cotugnia is represented by a single species, C. digoncpcra. “This has 
two sets of genitalia in each segment and two rows of rostellar hooks. ‘The 
life-history is unknown. 


_ Amoebotaenia sphenoides is a very small cestode, 2-4 mm. in length. There are 
12-24 rostellar hooks and the genital pores are regularly alternating. Earth- 
worms are the intermediate hosts. 

In Choanotaenia infundibuliformis, there are 16-22 rostellar hooks and the genital- 
pores are irregularly alternating. The intermediate hosts are house flies and 
dung-beetles. 

_ SYMPTOMs, PROPH‘ LAX1S AND TREATMENT OF POULTRY: TAPE WORMS. Young birds 
are more affected than older ones. In heavy infection, there is drcoping of wings, 
_ progressive emaciation, anaemia, ruffled feathers and tendency to remain isolated 
from the flock. Nervous. symptoms, such as paralysis, develop. Egg-produc- 
tion is decreased or suspended. Later, there is diarrhoea, the faeces being brownish- 
yellow, due to blood, and containing gas bubbles. Death occurs. sud- 
-denly, For mass treatment, birds may be fed mash containing 2 per cent. tobacco 
powder. For individual treatment, birds should be fasted for two hours and given 
epsom salts. One may then’give, (1 ) kamala, 12-15 gr. for adults, 5-7.5 gr. for 
chicks, (2) ‘tiodine vermicide’’. 1 Ib. is added to one gallon of water, ‘ond 1 Oz. 
of the mixture introduced into the gizzard by a special bulb syringe. 


Since poultry become infected by eating intermediate hosts, these should be 
kept out of poultry yards by screening and cementing them. Fly traps may be 
used. The numbers of intermediate hosts may be -reduced by constructing 
poultry yards on suitable sites and by frequent cultivation. Breeding places of 
such intermediate hosts as flies, slugs, earthworms and dung-beetles should be 
eliminated. Perches and resting places should be dusted with lime and ashes. 
Mass treatment should be resorted to periodically, and droppings should be 
collected and burnt or mixed with lime. 


LARVAL TAPEWORMS. 
Those commonly occurring in domestic animals are Cysticercus bovis, Cyst. 
tenuicollis, Cyst. pisiformis, Coenurus cerebralis, and the hydatid cyst. 


Cysticercus tenuicollis is the larva] stage of the dog tapeworm, Taenia hydatigena, 
and is found in the peritoneal cavity of ungulates. The cyst containing the 
cysticercus may be up to 5 cm. in diam. ‘The cysticerci migrate through the liver 
before settling in the peritoneum, and during migration. they cause haen:orrhage 
atid damage to the liver tissye.. In severe tnienon, ‘damage to the liver may 


be so great as to cause death, or there may be peritonitis. Young animals chiefy 
suffer. As a rule, adult cysticerci cause no harm to the host, and infection is 
detected only at the autopsy. 


Cysticercus bovis is the larval stage of the beef tapeworm of man, Taenia saginata. 
It measures 7.5-9.0x 5.5mm. It is usually situated in the intr amuscular connec- 
tive tissue, mainly of the jaw heart diaphragm and shoulders of bovines. — It 
may also be found i in the liver, oesophagus and the fat body. It causes no harm 
to the animals but is important from the public health standpoint. 


CG. pisiformis is the larval stage of the dog tapeworm, Taenia pisifornmnis. It is 
found in the liver, mesentery and abdominal cavity of rabbits. 


Coenurus cerebralis is the larval stage of the dog tapewoim, Taenia multiceps, 
and occurs in the brain and spinal cord of sheep goats cattle horses camels 
and rarely of man. It is a large, almost transparent cyst, containing serous 
fluid. From the wall of the cyst, the numerous heads of the tapeworm bud out 
and appear as white specks scattered over the cyst wall. 


‘The coenurus causes ‘gid’ in affected animals, denoted by circling movements, 
staggering gait, partial blindness, grinding of teeth, salivation, complete loss 
of balance, and convulsions. If the parasite is situated in the lumbar region, 
it may cause paresis of one or both limbs. In the last stage, the animal loses 
interest in food and water, becomes emaciated, leaves the flock and dies. Occa- 
sionally, the skull undergoes pressure atrophy and may even be perforated. If 
the parasite is located, trephining can be done, but i in many cases this 1 is imt- 
practicable. 


The hydatid cyst is the larval stage of the small.dog. tapeworm, Echinococcus 
granulosus. The size of the cyst varies widely, from a pin-head even to that of 
a small football. Large cysts contain many daughter cysts. The cysts are ten- 
sely filled with watery fluid and contain a large numiber of tapeworm heads. 
Some cysts, however, are barren and contain no heads. All domestic animals 
and man may be affected, and the cysts may be found in the lungs, liver, body 
cavity, spleen and bone marrow. When the liver is affected, there may be 
digestive disturbances and sometimes jaundice ; cysts in the lungs may cause 
respiratory troubles. Diagnosis is difficult, but if this is possible surgical treat- 
ment may be adopted. For control, hydatid cysts should be destroyed. Dogs 
should be treated periodically for tapewor ms. Offals given to dogs should be 
carefully examined and dogs kept away from abattoirs, 
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ASCARIDAE. 


Ascaris lumbricoides is chaeabresieet by ‘possessing three lips and a club-shaped 
oesophagus. The male is 15-31 cm. and the female 12-49 cm. long. The vulva 
is situated at the anterior third of the body. The eggs have a thick shell and 
an albuminous coat. The parasite is found in the intestine of sleep pig and man. 
The life-history is direct and the definitive hosts are infected by taking in infective 
eggs. The larvae liberated in the intestine migrate through the heart and lungs 
before finally settling in the intestine. The adults cause digestive disturbance 
and, if present in large numbers, intestinal obstruction. Migrating larvae 
May Cause respiratory troubles including pneumonia, when infection is massive. 
For treatment, oil of chenopodium 1.0 c.c. per kg. body weight in a large dose of 
castor oil may be given after 24 hours’ fast. 


A. vitulorum occurs in the intestine of cattle and buffaloes. The male is 137.5- 
25 cm. and the female 15-30 cm. long. The vulva is situated about > 10 cm. 
or so from the anterior end of the body. In other respects, it nesenbles Ay lunes 
bricotdes. Infection is particularly fatal to buffalo calves. iss 
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A. equorum occurs in horses. The three lips are marked off from the body and 
bear a large number of very fine teeth on their inner surface. The male is 15-27 
em. and the female 18-37 cm. long. The vulva is situated at the anterior fourth 
of the body. In other respects it resembles A.lumbricoides. For treatment, cre 
may give, (1) petrol at 0.5-0.7 c.c. per kg. body weight , in three daily’ doses, 
mixed with seen oil, (2) phenothiazine, 80-go g. mixed with food, (3). carbon 
disulphide 5 per 100 kg. body weight to be administered by a stomach tube 
after an 18 Wind? fast. 


Toxecara canis is found in the intestine of dogs and is characterised by possessing 
cervical alae. The male isgcm. and the female 17cm. long. The egg shell 
has mosaicmuairkings. In other respects itresembles A. lumbricoides. Pheno- 
thiazine in a dose of 3-10 g. is stated to be very effective. 

HETERAKIDAE. 

Ascaridia galli. This is a large roundworm of poultry. The males are charac- 
terised by possessing a precloacal sucker and caudal alae with papillae. The 
male is 50-70 mm. and the female 60-116 mm. long. The eggs have a thin 
shell. The parasite is found in the duodenuni, intestine, caeca and peritoneal 
cavity of the host. ‘The larvae may migrate through the lungs. Affected animals 
suffer from enteritis and anaemia, are unthrifty, show paresis and reduced egg- 
production. Appetite is erratic. In heavy infestation, the intestine is obstructed, 
while worms occasionally perforate the gut and come to lie in the body cavity 
producing peritonitis. For individual treatment, give (1) colloidal iodine, 1 oz. cf 
10 per cent. solution, (2) oil of chenopodium, 4 drops per kg. body weight, in 
3-4 c.c. of olive oil, (3) carbon tetrachloride, 0.75 c.c. per kg. bedy weight. For 
mass treatment, feed for seven or eight days on a mash containing 0.5 c.c. of nico- 
tine sulphate in 150 c.c. of water per lb. weight of dry mash, or to the mash 
add 2 per cent. by weight of tobacco and feed daily for a month. 


Heterakis gallinae is a small roundworm of poultry, found in the caeca, rarely 
in the colon and large intestine. Its oesophagus ends in a bulb. The male 
has a-precloacal sucker. The male is 7--13 cm. and the female 10—15 cm. 
long. Fowls are infected by eating infective eggs. The life-history does not 
involve any migration. Affected birds suffer from typhlitis, leading to diar1hoea. 
There is loss of condition. The importance of H. gallinae lies in the fact that 
in turkeys, infection with this parasite is often followed by the protozoan disease 
known as ‘“‘blackhead’’ (Histomonas meleagridis infection). Phenothiazine in a dose 
of 0.1---0.5 g. is stated to be very effective. Enemas of 0.1 c.c. of oil of cheno- 
podium with +5 CC. of cotton oil may also be used. 


TRICHINELLIDAE. 


This family is represented by two genera : Trichuris and Capillaria. They 
are called ‘whip-worms’, because the anterior end of the body is drawn out into 
a filament. They have only one spicule and the eggs are barrel-shaped, with 
a plug at each end. In Trichuris the anterior part of the body is longer than 


the posterior, while in Gaiters it is either equal to or smaller than the anes 
part. 


Trichuris ovis occurs in the caecum of cattle, sheep and goats. The male 
is 5—6 mm. and the female 35—-70 mm. long. The spicule is 5-6 mm. long and 
the spicular sheath, when fully evaginated, bears an oblong swelling slightly 


behind the distal extremity and is covered with minute spines which decrease in 
size distally. 


_T. globulosa is found in cattle sheep goats and camels. The male is 40—70 
mm. and the female 42-60 mm. long. The spicule is 4.2—4.8 mm. long and the 


sheath bears a terminal spherical expansion on which the spines are larger then 
on the remaining portion. 
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T. discolor is found in the stomach and caecum of cattle. The male is 45--39 
mm. and the female 43-52 mm. long. The spicule is 1.76—2.3 mm. long and 
the sheath is spinose, with a blunt point. 


T. vulpis occurs in the caecum of dogs. It is 45-75 mm. long. The spicule 


is 9-11 mm. long and the sheath bears small spines only on the proximal por- 
tion. 


Infection from Trichuris species is got by eating infective eggs. The worms 
cause no harm in ungulates, but in dogs they produce acute and chronic inflam- 
mation of the caecum with rise of temperature. The disease has been said to 
cause hysteria in dogs. For treatment, one may give (1) n-butyl chloride, in one- 
c.c. hard gelatin capsules at the rate ‘of 1 c.c. per kg. body weight, with pur- 
gative, (2) mercurochrome in doses of two to five tablets, each of 1.5 gr., daily 
for 5-11 days, (3) a dose of 4—1 gr. each of santonin and calomel, according 


to size of animal, daily for seven days, the treatment being repeated after a week’ sy 
interval. 


Capillaria bilobata occurs in the abomasum of cattle and ovines. The male 
is 10.1--16.5 mm. and the female 1421.3 mm. long. The spicule is o. 1g— 
0.24 mm. long and the spicular sheath is “pilobed and aspinose. 


C’. longicollis occurs in the duodenum and small intestine of fowls. The male 
is ae 14 mm. and the female 14---25 mimi. long. The anterior part of the body. 


is half as long as the posterior. 


With Capillaria also, infection is by eating infective eggs. When the worms 
are present in large numbers they cause inflammation, loss of appetite and death, 
No Satisfactory treatment is known. 


OXYURIDAE. | 
This is represented by a single genus : Oxyuris. In this ‘false whip-worm”, 
it is the posterior extremity which is drawn into a filament. 


Oxyuris equi occurs in the large intestine of equines. The male is g-—-12 mm. and 
the female up to150mmi. long. The spicules measure 0.12— 0.165 mm. in length. 
Infection is from infective eggs. The female protrudes out of the anus during 
oviposition and causes acute catarrh and intense itching around the area. The 
animal consequently rubs its anal region against hard objects causing eczema- 
tous inflammation. There is loss of condition and the coat is dull. For 
treatment, one may give (1) n-butylchloride, 0.1 cc. per lb. body weight, after 
a fast of 36 hours, (2) oil of chenopodium, 3.5 cc., in one litre of linseed oil, (3). 
to remove the mature females, an enema of vinegar and soap may be given. 


RHABDITIDAE. | 
One genus and two species are represented. 


Strongyloides stercoralis occurs in the intestine and lung of the dog, cat and man. 
Until recently, it was presumed that its parasitic phase consisted of female forms 
only and that these were parthenogenetic or hermaphroditic. It 1s now known 
there are also parasitic males which occur mainly in the lungs. The female 
is 2-4 mm. and the male 0.49—0.74 mm. long. The rhabditiform larvae pass 
out in the faeces, which may develop into a ‘free- -living bisexual generation, 
whose progeny is of infective (filariform ) type, or they may themselves become. 
transformed directly into filariform larvae, the free-living bisexual generation. 
being thus omitted. The infective larvae penetrate the skin of the host and . 
pass through the lungs before finally settling in the alimentary canal. Affected 
animals suffer from colic and chronic diarrhoea and progressive emaciation leading 
to cachexia. Larvae may produce pneumonia during their passage through: 
the lungs. . Recently, gentian violet has been recommended for the treatment: 
of dogs as of man, 
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Se papillosus occurs in the lower part of the duodenum of sheep goats: arid 
cattle. The adult female is 3 —3:25 mm. long. The eggs when laid contain 
etc eopes embryos. -This species is not very pathogenic. ) 


STRONGYLI DAE. 


The males of all strongyles possess a cuticular buisa at the posterior end of 
the body. There are five stages in the life-cycle. Outside the host, the egg 
hatches into the first-stage larva which becomes transformed into the second- 
and third-stage larva. The latter 1s the infective form, which after being ingested 
by the host is transformed into the fourth- and the fifth-stage larva, which in turn 
develops into the adult. 


Tne common intestinal strongyles of the domestic animals in Indo-Pakistan 
fallinto four genera : Ozsophagostomum, Strongylus, Trichonema (Syn. Cylicose 
tomum) and Syngamus. In the genus Oesophagostcmum, there is a transvers- 
cervical groove ; in Strongylus, the buccal capsule is globular or subglobular, 
in Trichonema, the buccal capsule is cylindrical, while in Syngamus, the male 
is much smaller than the female and is permanently attached to the vulva of the 
latter. : 


Oesophagostomum columbianuin is the commonest species of the genus, occurring 
in the large intestine and caecum of ovines. The mouth collar is conical and 
truncate. The male is 12 -—-16.5 mm. and the female 15--21.5 mm. long. 


O. radiatum is found in the large intestine and caecum of cattle and buffaloes. 
The mouth collar is rounded. The male is 14— Hy mm. and the female 16-22 
mm. long. 


In the life-history of oesophagostomes, the infective larvae, after being ingested, 
penetrate the wall of the intestine and form characteristic nodules. The larvae 
after further development return to the lumen of the intestines, where they grow 
into adults. The oesophagostomes produce ‘nodular disease’, which is more 
serious in ovines than in bovines. When the larvae leave the nodules, there 
is persistent diarrhoea followed by constipation, emaciaticn and weakness ; 
the skin is dry and the woolrough and ragged. In chronic cases, there is extreme 
emaciation, cachexia and muscular atrophy, ending in complete prostration and . 
death. For treatment, one may give (1) phenothiazine, for ovines, 50 g. repeated 
after a fortnight, (2) first give copper sulphate 2.5 c.c. of 10 per cent., followed 
immediately by a mixture of copper arsenate 1 part, copper tartrate 2 parts and 
calcium’ hydroxide 2 parts. The dose of the mixture for animals of various ages 
is as follows : 3--7 weeks 0.25 g., 8—-12 weeks 0.5 g., 3--6 months 1.0 g., 6-—18> 
months 1.8 g., and over 18 months 2. 5 g- 


The genus Strongylus is represented by three species in equines ; S. edentatus. 
S. vulgaris and S. equinus. 


S. edentatus occurs in the caecum and colon. The male is 23-28 mm. and the 
female 33—44 mm. long. The buccal capsule is devoid of teeth. The larvae 
penetrate the wall of the intestine, and after further develoy ment return via the 
mesentery to the lumen of the bowel, where they produce haemorrhagic nodules. 


S. vulgaris occurs in the large intestine. The male is 14-16 mm. and the 
female 20—24 mm. long. The buccal capsule is provided with one bilobed 
dorsal tooth. Ingested larvae penetrate the wall of the bowel and migrate 
through the body. Some reach the liver and lungs via the blood stream, others 
are found in the anterior mesenteric artery, where they produce aneurysm 
and thrombosis, resulting, it is said, in colic. The larvae, after returning to the 
wall of the intestine, form nodules beneath the ‘mucosa. 


S. equinus occurs in the caecum and colon. The male is 26—35 mm. and the 
female 38---47 mm. long. Ingested larvae migrate through the liver and the 
lungs, before finally settling in the gut lumen, : 
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Young animals suffer more than adults. The faeces are soft, with bad odour. 
There is diarrhoea, anaemia and oedema of the abdomen and legs, and severe 
cases may be fatal. For treatment of equine strongylosis,-one may give (1) 
phenothiazine, 50—100 g. with the food, (2) carbon tetrachloride 10 c.c. per 
kg. body weight, (3) oil of chenopodium 3.5 c.c. in one litre of raw linseed oil. 
Better results are obtained, if the animals are fasted for 36 hours before giving the 
drugs. 7 


Numerous species of Trichonema occur in the caecum and colon of equines. 
Fourteen species have been recorded from Indo-Pakistan and there may be many 
more. Tne differentiation of species is difficult. The worms are comparatively 
small, being 5-15 mm. long. There is no complicated migration in their life- 
history. Tne larvae form cysts in the submucosa of the caecum and colon, 
whence after attaining sexual maturity they escape into the lumen. 


Syagamus trachea occurs in the trachea of poultry..The male is 2—6 mm. 
and the female 5-—-40 mm. long. The vulva is located near the anterior end. 
Infection is due to eating infective larvae and no intermediate host is necessary, 
though certain earthwornis, snails and slugs act as reservoirs for the larvae. - 
The symptoms produced are referred to as “‘gapes’’, and are due to accumula- 
tion of mucus in th: trachea. The bird shakes and tosses its head, extends 
its neck, opens its beak, occasionally coughs and performs gaping movements. 
_ ‘Phere may be emaciation and the bird may die. Various methods of treatment 
may be used. The worms may be mechanically removed from the trachea by 
a brush, feather or fine brass-wire spiral: The practice of mechanical dislodge- 
ment of the worm with or without the aid of chemticals, though widespread, 
is not fully satisfactory. Fumigation with such substances as carbolic aid, tobacco, 
sulphur, etc., is also of little value, and may even be dangerous. Treatn.ent 
by insufflation with barium antimony tartrate is the most efficacicus method. 
The birds to be treated are placed ina glassjar. A small amount of the powder 
is sprinkled on the head of each bird and some put at the bottom of the jar, which 
is then covered with a towel. The birds are usually exposed to the drug for ten 
minutes, and during this time the powder at the bottom.of the jar is blown for- 
cibly in the air two to four times by means of a rubber bulb fitted to a glass tube 
inserted into the jar. 


Syngamus laryngeus occurs in the larynx of cattle and buffalccs. Itis also recorded 
from man. The male is 2.6 —5 mm. and the female 7—-10 mm. long. Affected 
animals cough, lose condition and may develop bronchitis, though the con- 
dition is not usually severe. | | 


ANCYLOSTOMIDAE. 


Members of the genera Ancylostoma and Bunostomum are designated ‘hook- 
worms’, as their cephalic extremity is tilted dorsally, giving the appearance of 
a hook. .In Ancylostoma the oral aperture is guarded by teeth, while in Buno- 
stomum the oral margin has semilunar plates ventrally. The genus Ancylo- 
stoma is represented by two species in Indo-Pakistan: .4. caninum and 
A. braziliense. 


A. caninum occurs in the intestine of the dog, cat. and rarely of man. The 
male is g—r2 mm. and female 10—20 mm. long. The ventral margin of the 
buccal capsule is provided with three teeth on each side. Infective larvae reach 
the intestine either through the skin or through the mouth. In either case the 
larvae migrate through the lungs before finally settling in the intestine. 


cod braziliense occurs in the intestine of the dog, cat and occasionally of Man. 
The male is 5—-8.5 mm. and the female 7—10.5 mm. long, The ventral margin 
of the buccal capsule has two teeth on each side. | 
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An¢ylostomes are prominent as blood-suckers. Symptoms are general weak- 
ness and anaemia, oedema, and pallor of the mucosae. There is diarrhoea 
-with blood-stained mucus and in extreme cases animals may die. Young animals 
suffer more than adults and their growth is stunted. 

TREATMENT: (1) carbon tetrachloride 0.3 c.c. per lb. body weight, (2) tetra- 
chlorethylene 0.2 c.c. per Ib. body weight, (3) chloroform 1.0 c.c. in 30 c.c. of 
castor oil. With (1) and (2), follow witha purgative. With (1), (2) and (3) 
fats and proteins are to be avoided, and the animals should be fed on carbohy- 
drates. Recently, phenothiazine, in 3-—10 g. doses, has been recommended, 


Three species of Bunostomum are found in cattle sheep and goats in Indo- 
Pakistan : B. trigonocephalum, B. phlebotomun. and B. bovis. Differentiation is a 
matter for the specialist. The males are 10 —18 mm. and the females 15-—26 mm. 
long. The infection occurs by the mouth or skin. The larvae appear to 
migrate through the ues. _ Affected animals suffer from progressive anaemia, 
‘hydraemia, bottle jaw’ ; the skin is dry and the wool falls out in patches. 


TREATMENT : (1) Chea oe ec. 5 c.c, for lambs, 7.5 c.c. fer edult sheep, 
10 c.c. per 50 lb. body weight in cattle. The drug is given mixed with an equal 
volume of liquid paraffin and may be repeated after 10-14 days. No starva- 
tion is necessary. (2) in recent years, phenothiazine in a dose of 25-30". 
has been recommended for sheep and calves. In ¢attle it should be used with 
caution, © ; 


TRICHOSTRONGYLIDAE. 


Tais famiby includes the ‘‘stomach. worms’’, of which the commion ones of. do- 
-mestic animals in Indo-Pakistan belong to four genera ; Haemonchus, Mecisto- 


cirrus, Ostertagia and Trichostrongylus... These parasites are referred to as tricho- 
strongyles and they occur in the abomasum. In the genus Hacmonchbus the dor- 
sal lobe of the bursa is asymmietrical, while in Mecistocirrus it is symmetrical. 

In Ostertagia there is an accessory bursal membrane. ‘Three species of Hac mcn- 
chus occur in domestic ungulates : H. contortus, H. sitailis and H. longistipes. 


H. contortus occurs in the abcmasum of cattle sheep and goats. The male is 
to—20 mm. and the female 18-30 mm. long. The spicules have knobbed tips. 
“The vulva is situated 3—-4.5 mm. _from the tip of the tail and is usually covered with 
a linguiform flap. 


FH. similis occurs in the abomasum of cattle. The male is 8.5— gq mm. and the 
female 12-14 mm. long. The vulva i is situated on a conical] elevation, 2. 5~3 
mm. from the posterior end. 


H. longistipes is found in he abomasum of the caniel and sheep. The male is 
6-—25 mm. and the female 8—-35 mm. long. The stem of the dorsal] ray is at least 
twice as long as its branches. 

Meerstocirrus digitatus redegables externally Hv ¢cntertxs, but the former 4s 
iene stouter. The dorsal lobe of the bursa is symmetrical ard the vulva 
opens near the anus. The male is 16—31 mm. and the female 19~-40 mm. 
long. | : 7 
_ Ostertagia ostertagt occurs in cattle and sheep, O. cicumeincia, O. orientalis ord 
©. occidentalis in sheep and goats; and O. mentulata in the camel and sheep. All 
these species are very small, about 6.5--2! mm. in length. 


Members of the genus Trichostrongylus are very minute and can be easily 
distinguished from other worms by their size and whitish appearance. Extreme 
' care has to be taken in searching for them. So far, four species have been re- 
corded from Indo-Pakistan : TF. colubriformis, T. extenuatus, T. axei and T. 
probolurus. T. colubrifornis may be found in cattle, sheep, goats, camels, degs and 
man. T. extenuaius and, T. axet in ovines and bovines, and T: ick gecesi in ovines 
and camels. . The. worms are 3-8 mm, in-length. - mie : 
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SyMPTOMS AND TREATMENT OP TRICHOSTRONGYLOSIS OF RUMINANTS. Infection 
occurs by ingestion of infective larvae.. In severe cases, the animal suddenly 
develops anaemia and hydraemia and succumbs. In chronic cases, there is 
anaemia, oedema of the jaw and abdomen, progressive emaciation and weakness, 
_while the skin is pale and the wool falls out. The appetite is capricious and 
occasionally there is diarrhoea or constipation. The animal finally becomes very 
weak anddies. Treatment: (1) phenothiazine, as in oesophagostomiasis, (2) 
copper sulphate 4 parts and sodium arsenate 1 part. Dose, 0.2 —0.625 g. of the 
mixture, (3) mixture of 40 per cent. nicotine 30 c.c., copper sulphate 30 g., in 
1,800 c.c. of water. Dose for lambs and kids 1s 15-45 c.c., for calves 30 c.c. for 
every 50 lb. body weight. Dose to be repeated after three weeks. 


METASTRONGYLIDAE. 


The family includes worms of the respiratory organs and they fall into three 
genera : Dictyocaulus, Varestrongylus and Protostrongylus. In these, the buccal 
capsule is rudimentary or absent and the bursa well-developed. In Proto- 
strongylus, the bursa is reinforced by a chitinous arc. In Varestrongylus, the vulva 
is situated near the posterior end of the body and is provided witha provagina. 
In Dictyocaulus, the provagina is absent and the vulva lies near the midbody. 
The eggs contain fully-formed larvae when laid. | 


Dictyocaulus filaria occurs in the bronchi of sheep goats and camels. The 
male is 30—-80 mm. and the female 50—100 mm. long. The spicules are boot- 
shaped and 0.32—0.57 mm. Infection is due to eating infective larvae. 


- Young animals suffer more than adults. There is cough, mucous exudate from. 
nostrils, dyspnoea, anaemia, emaciation, occasionally oedema and diarrhoea. 
The larvae may produce pneumonia. Treatment is not very successful but with 
good nourishment and nursing, affected animals gradually recover. Reccmmen- 
dations are, (1) iodine 1 part and glycerine 10 parts, (2) mixture of creosote « 
c.c., chloroform 2 c.c., turpentine 2 c.c., glycerine 10 c.c., in distilled water, 
(3) pyrethrine: (1) (2) and (3) are given intratracheally, (4) fumigation 
with sulphur dioxide or chlorine. | - i 


 D. viviparus occurs in the bronchi of cattle. The male is 35--40 mm. and the 
female 60 —80 mm. long. The spicules are about 2 mm. long. In other res- 
pects, it resembles D. filaria. . 


D. unequalis occurs in the bronchi of sheep and goats in the hills. The male is 
28 mm. and the female 64 mm. long. The spicules are reticulate and 0.28—o0.29 
mm. long. : The vulva is situated 29 mm. from the anterior end of the body. In 
other respects it resembles D. filarta. 


a 


D. arnfieldi occurs in the bronchi of equines. The male is 25—-36 mm. and the 
female 43—60 mm. long. The spicules are somewhat club-shaped, vacuolate 
and 0.2 -o.25 mm. long. The vulva is situated just in front of the midbody. 
This species seems to be little pathogenic. 


Varestrongylus pneumonicus occurs in the bronchi of goats and sheep in the hills. 
The male is 17.6 -24 mm. and the female r9.6—-28 mm. long. The spicules are 
alate and bifid and are 0.29——0.57 mm. long. ' The vulva is situated 0.04—0.c6 
mm. in front of the anus. The adult worms and the first-stage larvae produce 
acute pneumonia, particularly in goats. The intermediate host is suspected to be 
a mollusc. | . ceo rerae 
 Protostrongylus rufescens is parasitic in thé bronchiolés and pulmonary tissue of 
the sheep and goat. The male is 16—28 mm. and the female 25—35 mm. long. 
‘The: intermediate host is.the snail, Helicella: Affected animals become weak, 


mat Fe tay oye 


and a secondary bacterial invasion may result-in acute pr 
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DIOCTOPHYMIDAE. i 

There is one species ofimportance. Dioctophyme renale (Syn. Eustrongylus gigas) 
occurs in the kidney of dogs and has also been recorded from horse, man and cattle. 
The caudal end of the male is provided with a muscular bursa-like expansion 
without rays. There is a single spicule. This is the largest nematode known, 
the male 14~--15 cm. and the female 15---103 cm. long. The eggs are _barrel- 
shaped and the shell is pitted, except at the pole. One of its intermediate hosts 
is a fish. 

Affected animals may show symptoms like those of rabies. Sometimes the 
host’s vertebral column is bent laterally, the concavity corresponding to the 
affected side. The worm may be removed from the renal pelvis by oil of tur- 
pentine. Worms arrested in the urethra may be removed by surgical opera- 
tion. 


SPIRURIDAE. 

The following genera are represented : Habronema, Spirocerca, Tetrameres, 
Acuaria, Gongylonema and Thelazia. © | Bits. ected 

Members of the genus Habronema occur in the stomach of equines and are 
whitish in‘colour. : pie es ee 

_H. muscae has a cylindrical buccal capsule. The male is 8—-14 mm. and the 
female 13-22 mm. long. The left spicule is five times as long as the right. It 
occurs on the mucosa ofthe cardiac portion of the stomach. The larvae produce 
cutaneous habronemiasis in horses, known in India as ‘‘bursatti’’ or “summer 
sores’’ owing to their incidence inthe rains. The lesions consist of fibrous tumours, 
commonly about the face, developing in connection with wounds. 


H. microstoma also has a cylindrical buccal capsule, but the left spicule is only 
twice as long as the right: . - The male is 9-22 mm. and the female 15-35 mm. 
long. im 
H. megastoma has an infuridibular buccal capsule. Themale is 7-10 mm. 
and the female 10-13 mm. long. It forms ‘tumours’ at the pyloric end of the 
stomach. 

. The intermediate host. of H. muscae and H. megastoma is the house-fly, that of 
H. microstoma the stable-fly, Stomoays calcitrans. Ynfecticn occurs through eating 
infected flies. For diagnosis, feed the horse on gruel on two days, fast for 36 
hours, then pass 15 litres of lukewarm water into the stomach by a stomach tube, | 
syphon off the liquid from the stomach and search for the worms in the last 
syphonate. For treatment, starve the animals overnight and administer in the 
morning 8—10 litres of 2 per cent. soda bicarb. Syphon off the fluid and adminis- 
ter through a stomach tube carbon disulphide at 5 c.c. per 100 kg. body weight, 
followed by a small quantity of water. . For cutaneous habronemiasis, tartar 
emetic is satisfactory. | Kt | 7 A 

Spirocerca lupt occurs in the wall of the stomach, oesophagus and aorta and more. 
rarely free in the stomach of dogs. The male is 30-54 mm. and the female 
34—80 mm. long. The mouth is hexagonal. Intermediate hosts are certain 
species of coprophagous beetles. The third stage larvae may become re- 
encapsuled in amphibians reptiles birds and small mammals which have fed ori 
infested insects. Ee ta ee ae ; “ 


Telromeres fissispina. .Parasite of kLircs. .In this.fcrm, sexual dimorphism is 
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3-—6 mm. long and lies freely in the proventriculus. The female is almost spheri- 

cal in shape, blood-red in colour, 2.5—6 x 13.5 mm., and it lies embedded in 
the proventricular olands. Vectors are the crustacea, Daphnia and Gammarus. 

The worms are great blood-suckers and damage the proventriculus when passing 

agin the wall of the organ. Young birds may succumb. Treatment is un- 
nown. 


The genus, Acuaria, is characterised by the presence of four cordons at the 
anterior end ofthe body. A. hamulosa occurs in the gizzard of poultry. The male 
is 10—14 mm. and the female 16 —25 mm. long. The cordons are double cuti- 
cular ridges with an irregular outline and extend far behind along the body. 
Grasshoppers act as vectors 


A. spiralis occurs in the “rea of the proventriculus and cesophagus and rarely 
in the intestine of poultry. The male is 7-8.3 mm. and the female 9-10.2 mm. 
long. The cordons have a sinuous course, are recurrent but do not anastomcse. 
Isopods act as vectors. 


Infection with Acuaria spp. is detected only at autopsy. Severe infection 
may produce emaciation, droopiness, weakness and anaemia. There may even 
be rupture of the gizzard. .Treatment is unknown. 


The genus, Gongylonema, has cuticular bosses or plaques at the anterior portion 
of the body. G. pulchrum occurs in the rumen and on the lining of the oesopha- 
gus, tongue and mouth of cattle buffaloes sheep goats camels and _ horses. 
In the lining of the oesophagus, tongue and mouth, it is disposed in a 
characteristic zigzag fashion. The male is 12-62 mm. and the female 37— 
145 mm.long. It has bosses on both sides of the body. G. verrucosum occurs in 
the rumen of sheep, goats and cattle. It has bosses only on the left side of the 
body. G. ingluvicola and G. sumani are found in the crops of fowls. Dung beetles 
and cockroaches are the vectors. 


-Thelazia includes the worms occurring in the eyes of domestic animals. In- 
cidentally, other worms found in the eyes are immature forms of Setaria sp. 


Thelazia rhodesti occurs in the lachrymal ducts of cattle and buffaloes. They 
are milky-white in colour. The male is 7.3--14 mm. and the female 12—24 
mm. long. The cuticular striations are coarse, prominent and _ tooth-like. 


T. lacrymalis occurs in the lachrymal ducts and aqueous humour of the horse’s 
eye. The cuticular striations are fine but prominent. The maleis 8—12 mm. 
_and the female 14-18 mm. long. The right spicule is 0.13—~0.14 mm. and the 
left 0.17—-0.19 mm. long. 


T. callipaeda occurs in the conjunctival sac and nictitating membrane of the dog. 
The cuticle is finely striated. The male is 4.5—-13 mm. and the female 6.25—17 
mm. long. The left spicule is twelve times as long as the right. 


T. leesi occurs in the vitreous humour of the camel’s eye. The cuticular 
striae are fine. The male is 12 mm. and the female 15--21 mm. long. The left 
spicule is 0.34 mm. and the right 0.105 mm. long. 


The life-history in all cases is unknown. The worms produce epiphora, 
photophobia and great tenderness with persistent corneal opacity. The worms 
may be removed by applying tinct. of camphor. | : 


The exact identity of the immature specimens of Setaria, which are found: in 
the aqueous humour of the eyes of cattle and horses, is not.yet established. 


GNATHOSTOMIDAE. 


Gnathostoma spinigerum occurs in the stomach of the dog and cat. It has a large. 
head bulb covered with hooks directed backwards. The male is 1o—25 mm. 
and the female 9-31, mm. long. There are two intermediate hosts in the life 
cycle, the first is Cycfope and the second a fresh-water fish. In the final “host 
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the larvae migrate through the liver and other organs. The larvae in their 
migration damage the liver and pleural cavity. The adults produce cavities 
in the stomach and may perforate it, causing peritonitis. It is said to be the 
deadliest parasite of cats. Treatment is unknown. 


-“FILARIIDAE. 


There are six genera, of which three produce affections of skin or subcutaneous 
tissue viz., Parafilaria, Onchocerca, and Stephanofilaria. In the genus, Para- 
filaria, the anterior end bears numerous papilliform thickenings, in Onchocerca 
the cuticle has a spiral thickening, and in Stephanofilaria the peribuccal ring has 
a denticulate edge. The genus, Dirofilaria, occurs in the heart cavities. Elaeo- 
phora is a genus occurring in the lining of the aorta, while Setaria is 
usually found in a body cavity. 

Parafilaria multipapillosa produces subcutaneous nodules in equines. The 
male is 28 mm. and the female 4o—56 mm. long. The nodules appear suddenly, 
mainly in the hot weather, break and bleed and then heal up. 3 


P. bovicola causes haemorrhagic nodules in cattle. So far, only females are 
known and these are 37.3—43 mm. long. The anterior end bears the characteristic 
rounded papillae for a very short distance and are immediately followed by the 
characteristic ridges. This species is often mistaken in this country for P. multi- 
papillosa which is parasitic exclusively on equines. 


Treatments are (1) tartar emetic, 100 c.c. of 2 per cent. aqueous extract 
intrav., repeated 3—5 times, (2) iodine in watery solution, subcut. or intrav. and 
washing the affected areas with 1 per cent. phenol. 


Onchocerca gibsont inhabits the subcutaneous and intramuscular connective 
tissue of cattle and buffaloes, with formation of nodules or ‘‘worm-nests”’. The 
male is 29 —go0 mm. and the female 52-157 mm. long. There are no symptoms 
but carcases are disfigured. 


_Q. armillata lives beneath the lining of the aorta of cattle and buffaloes. The 
male is 42—90 mm. and the female up to 730 mm. long. — | 


QO. retwulata, a parasite of equines, occurs in the connective tissue, especially 
in the flexor tendons and suspensory ligament of the fetlock, usually in the foreleg, 
producing fibrous nodules which frequently cause lameness. The form occur- 
ring in the-cervital ligament and known by the name O. cervicalis, is considered 
by some to cause fistulous withers and poll-evil. Treatment is unknown. 


O. fasciata occurs in the subcutaneous tissues and ligamentum nuchae of canels. 


Stephanofilaria assamensis occurs beneath the rete malpighii of the skin of cattle 
and causes “humpsore’’. The male is 3-- 4.5 mm. and the female 7- 9.5 mm. long. 
The affection causes pruritus, stunted growth and loss of condition. [he micro- 
filariae are also found in the lesions. Antimony tartrate intrav. is recommend- 


ed. 


\Dirofilaria immitis occurs in dogs, cats and wild carnivores. Its usual habitat 
is the right heart ventricle and pulmonary artery, but is also found in other 
situations, such as the thoracic cavity and bronchi. The male is 120—-200 mm. 
and the female 210-320 mm. long. Vectors are mosquitoes of numerous spe- 
cles. 

The worms cause endocarditis or, when present in the pulmonary artery, 
lead to dyspnoea, cough, pneumonia. Other possible symptomis are posterior 
paresis, disturbance of vision and convulsions. Diagnosis is made by finding 


the larvae in the blood. | 


‘Treatment now recommended. is injections of ‘stibsol’, an antimony prepara-- 
don. This kills the female worms and also removes microfilariae from the blood, 
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{f infection is not heavy, good nutrition and administration of heart sumulanis 
may bring recovery. 


Elacophora poeli occurs in nodules of the aorta of cattle. The male is 45—70 
mm. and the female 80 —300 mm. long. The uterus has four branches. 


In the genus Setaria the mouth has a chitinous  peribuccal ring 
which protrudes anteriorly into four lips. The body is more tapering posteriorly 
than anteriorly. . 

S. cervt (Syn. S. labiato- -papillosa, S. digitata) occurs in the body cavity of bovines 
and ovines. The male is 30-60 mm. “and the female 40 —120 mm. long. - The 
vector is Stomomys calcitrans. 

5‘. equina is mainly found in the peritoneal cavity of equines, occasionally i in other 
parts such as lungs liver testes (between layers of tunica. vaginalis) stomach 
intestine and spinal cord. The male is 40 —80 mm. and the female 70—120 mm. 


long, 
These worms are usually harmless but occasionally cause peritonitis. 


PHILOMETRIDAE. | 
Is represented by a single genus. 3 “ te oF 


Dracunculus medinensis causes painful ulcers in the subcutaneous tissue of cattle 
sheep goats dogs horses and man. The male is 12—-29 mm. and the female 

may be up to 120 cm. long. The female is viviparous and the uterus occupies 
the whole of its body. The vulva is situated near the middle but probably 
never functions as a birth pore. When the affected part of the host comes in 
contact with water, the anterior end of the worm is protruded, the body-wall 
and uterus ruptures and the embryos escape. In the water, the embryos are 
swallowed by various species of C yclops, in which they develop further. Infec- 
tion of the final host occurs by ingestion of infected cyclops. 

The worm should be removed without breaking by dipping the affected part 
in water and dragging it out gradually by ty ing to a small stick and rolling it up. 
Removal is assisted by injecting into thesinus on the previous day corrosive 
sublimate or acriflavin, both at o.1 per cent. 


PROPHYLAXIS OF NEMATODE AFFECTIONS. 


P¥6 pliylabi is based ona knowledge of life-history. Some iieeatdeles Tee a 
direct life-history, infection being acquired by the ingestion of infective ova 


or larvae, while others require one or two intermediate hosts for completion of 


their life-cycles. With worms having a direct life-history, the host becomes in- 
fected usually through the contamination of food or drinking water. In rare 
cases, as with hook-worms, infection occurs through, the skin. With worms 
having an indirect life-history, infection of the final host occurs through eating 
vectors carrying the inféctive stages of the worms or. through the a 
of infective larvae into the definitive hosts by some biting insect. , 


The following measures are of general character and, if they can be atopieGs 
should be useful in warding off nematode infections as a whole. 3 


Faecal examinations should be made periodically and affected animals sepa- 
rated from the healthy and treated immediately. The excreta should not be 
allowed to contaminate food or drinking water. Instead, it should be burnt or 
preferably stacked, so that eggs and larvae are killed by the heat of fermenta- 
tion. Itis a good plan to mix the excreta with some chemical such as urea, calcium 
cyanide, slaked lime or superphosphate of lime. Ordinarily, however, good 
results are obtained by mixing the dung with urine. Raised troughs should 
be provided for feeding and drinking purposes. If bedding is allowed to pile 
up under mangers, larvae are enabled to migrate to the manger and _ conta- 
minate the food, particularly in dark moist stables. The floors should be kept 
clean. Wet pastures should be avoided, and there should be proper drainage, 
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Rotation of pastures for grazing should be. practised. If convenient, parts of the 
pastures should be covered with lime or burnt. Pastures should be occasionally 
cultivated, and if possible they can be limed. In no case should) animals be 
admitted to infected pastures. Animals should be fed well, supplied with licks 
consisting of minerals in which the pasture is deficient, and any vitamin defi- 
ciency corrected. Overstocking should: be avoided. Young stock should be 
separated from the older animals. Animals to be admitted to a new locality 
should be quarantined, examined for worms and if necessary treated. Wild 
animals serving as reservoirs for worm infections should be avoided. : 


- The intermediate hosts of worms should be destroyed and their breeding places 
eliminated. Animals should not ‘be allowed to have access to intermediate 
hosts, such as flies, dung-beetles, cockroaches, earthworms, fishes, frogs, reptiles, 
small mammals, grasshoppers, snails and slugs. Stable and poultry yards may 
be screened, in order to ward off the bites and ingestion of insects. The animals 
should not be allowed to drink water from ponds which abound in water-fleas. 
Poultry yards may be cemented. | 
ae : G. D7 B. 


ENTOMOLOGY. 


(For collection and forwarding of entomological specimens, 
+ gee appendix .12). 


DIPTERA. 
MUSCIDAE (FLIES). 


~ ‘Phese are mostly non-blood-sucking e.g., Musca domestica (house-fly). Scme are 
blood-sucking e.g., Stomoxys (stable-fly), Lyperosia (horn-fly), Glossina (tsetse- 
fly) and certain species of Musta. Some authors do not regard tsetse-flies. as 
belonging to this family, and in any case these flies are not known in Indc-Pakistan. 
There are a few flies which are blood-suckers but their mouth-parts are incapable 
of puncturing the skin, so they feed on blood or serum exuding from. the bites 
of other blood-sucking arthropods. Some of the flies have a widespread. distri- 
bution, while others.are more limited in space. Non-blood-sucking flies transmit 
disease exclusively: by contaminating food, water or wounds. House flies are 
attracted to almost any moist material, such as faeces, sputum, garbage.. They 
feed on such material, whence they may carry disease germs to food for human 
consumption. The more important disease germs carried by them on their 
body are those of typhoid dysentery cholera’ yaws anthrax and some forms 
of conjunctivitis. Blood-sucking flies cause considerable irritation to cattle 
horse and man, besides transmitting disease to them. According to some, stable- 
flies transmit surra mechanically. Large numbers of Stomoxys bites effect a 
lowering of the milk yield in cattle. MHorn-flies are so named because of their 
habit of feeding about the base of the horns of cattle, and they are also biting 
flies. | — 


Muscidae are of medium to small size and are usually dull in colour. The 
hypopleural bristles are frequently absent and the arista are sometimes plumose 
to the apex. The eyes are rather close set in males, but widely separated in 
females. The proboscis is either long, forward directed and adapted for piercing, 
or folded back and not so adapted. In the wing venation, the first posterior 
cell is closed or nearly so, except in blood-sucking genera-in which it is open to 
a considerable extent. The abdomen is composed of four segments in males and 
five in females. The male genitalia are not as a rule prominent. 


The house-fly deposits 75 to 150 eggs on excrement of horse cow pig or.hen, 
or on garhage, kitchen refuse, brewers’ grains, and decomposing vegetable and 
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animal matter. They prefer horse manure. After hatching, the larva develops 
after a few days into a pupa from which the fly emerges. Under favourable — 
conditions, the life-history is completed within 10 days. 


The stable-fly usually deposits 25 to 50 eggs on soggy and fermenting hay on 
grain left at the bottom of or beneath feed racks of cattle or horses,. decaying 
onion, fermenting weeds or lawn cuttings. It passes through larval, pupal and 
adult stages, the life-history under favourable conditions being completed within 
two weeks. 


The horn-fly usually lays eggs in groups of 4 to 7 on freshly-passed cow manure. 
There are the usual four stages in the life-cycle which under favourable conditions 
is completed in 10 to 14 days. | 


Ly perosia exigua, the so-called ‘buffalo-fly’, has become a plague in Australia 
during recent years. Owing to the irritation caused by its bite, milk yield is 
decreased and there is delay in fattening. The fly occurs throughout Indo- 
Pakistan, but no data are available on losses it may cause. For control, 4 per 
cent. DDT in kerosene oil, sprayed over parts of the animal body beyond the 
reach of its tail, is recommended. : 


Controt. The method largely depends on the nature of the breeding places, 

otherwise the process is similar. Control of the house-fly consists in screening, 
_and frequent disposal of manure and garbage, Efforts may be made to prevent 
flies coming in contact with food-stuffs by screening buildings. Sick rooms 
should be particularly well screened. To kill adults, fly sprays should be used 
Sarl. 

For disposal of manure to prevent the breeding of flies, one of the following 
measures may be used. (1) Earthing. The manure may be covered with earth 
or sand, which has been mixed with blast furnace oil or oil of tar. The cover 
should be not less than 6" thick and well beaten down. (2) Close-packing. The 
manure should be dumped to a height of not more than 5 feet, each load being 
well beaten down and sprinkled with water. The sides of the dump are finally 
beaten flat and smoothed. The object of close-packing is to allcw the heat of: 
fermentation to kill the larvae. (3) Burial. The manure is put in deep pits, 
dug in hard soil, up to a foot below the surface. It is then covered with a foot of 
earth applied in three layers, each 4" deep. Each of the three layers in turn is 
rammed down after being well wetted with water. 


Bu CyB: 
OESTRIDAE (bot-flies, warble-flies). 
Thick-set, fairly large flies, with mouth-parts often vestigial, hence they are 


incapable of feeding. The family has three well-known genera : Ocestrus, 
Gasterophilus and Hypoderma. 


Oestrus ovis is the bot-fly or ‘head-maggot’.of sheep. The adult fly deposits 
larvae in the nostrils, whence they migrate to the nasopharynx ; when full- 
grown, they crawl out, drop to the ground and pupate. Infested animals have a 
profuse nasal discharge, and may at times fall and roll on the ground. The larvae 
have also been found in the trachea and bronchi. The usual method of preven- 
tion is to provide sheep with salt troughs, the edges of which are smeared with a 
fly-repellent, so that the latter may adhere to the noses of the animals as they lick 
the salt. . | 

Gasterophilus intestinalis bengalensis (G. equi), the common horse-bot, deposits 
its eggs on hairs on parts of the body capable of being reached by the host's 
mouth. As the animal licks the eggs, the larvae hatch out and find their way 
into the mouth, thence into the stomach, where they remain attached frequently 
in enormous numbers to the walls of the organ. When full-grown, the larvae 
are passed with the faeces and pupate. The presence of the larvacinthe stomach 
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interferes with digestion, and in heavy infestations death may be caused from 
pyloric stoppage. Regular and thorough grooming to remove the eggs from the 
hairs is a satisfactory method of control. | 


G.nasalis. The life-history of this species is similar, except that the eggs are laid 
on hairs of the skin beneath the horse’s jaw. The larvae on hatching bore 
through the intermaxillary region and eventually reach the stomach. No effec- 
tive method of control is known. 


Hypoderma lineatum, the ox warble-fly, is particularly prevalent in the Punjab, 
N.W. Frontier Province, Sind, Baluchistan, Rajputana, and certain localities in 
the United Provinces. Itisa pest of dry areas and is rarely found in moister 
regions, such as Bengal and Madras. H.lineatum has one brood ina year. The 
eggs are deposited during March-May on hairs near the hoofs or on the dewlap and 
hatch in about five days. The newly-emerged larva bores into the skin close to the 
spot where the egg was laid, then migrates to the animal’s back where it forms 
the characteristic warble tumour. It drills a small hole in the tumour through 
which it breathes the outer air. When full-grown, the larva squeezes itself 
through this small orifice, falls to the ground and pupates. A period of about seven 
months elapses between the hatching of the larva and the appearance of the warble 
tumour which it causes. The duration.of the pupal stage is about one month. 
It has been estimated that in Indo-Pakistan the monetary equivalent of the 
damage annually caused to hides by H. lineatum is some two crores of rupees. 


Control is attained by dressing the tumours with derris-soap or tobacco-lime 
wash. These washes are made up as follows: (1) Powdered derris root (rote- 
none content 5 per cent.) 1 lb, soft soap 3 lb, water 1 gallon. With derris of lower 
rotenone content, the amount of the powder is proportionately increased. Pro- 
prietary- preparations of derris are also available for use against the pest. (2) 
Tobacco dust 4 lb, lime 1 Ib, water 1 gallon. Infested animals are to be dressed 
four times annually at monthly intervals, during the period October to January 
on the plains and a month later on the hills. 


H. crossii is the goat warble-fly, prevalent in the Punjab, N. W. Frontier Pro- 
vince, Sind, Baluchistan, and the valleys of Kashmir and Kulu. It lays its 
eggs on hairs. The larva burrows into the skin and develops at the site where 
the egg was laid, without migrating to other parts of the body. The biology of 
H. crossii is not yet fully worked out and control measures are not available. 


Pees Soe 


TABANIDAE (horse-flies). 


Usually large flies which attack horses and cattle, including buffaloes. Females 
alone suck blood. Several species, especially Tabanus rubidus, are capable of 
transmitting surra experimentally. The femily inclvdes three well-known 
genera viz., Haematopota, Chrysops and Tabanus. Flies of these genera are 
characterised by possessing spotted banded and clear wings, respectively. 
‘Tabanids deposit their eggs in clusters on vegetation or stones overhanging 
water, each cluster containing 150 to 300 eggs. The larvae on hatching fall into 
the water, where they live on aquatic animalcules. They also feed on maggots 
and earthworms, while certain species are cannibalistic. When full-grown, 
the larvae migrate to comparatively dry soil where they pupate. The larval 
stage is from a few days to several months and that of the pupal stage from one 
. to three wecks. ) 


- Collection and destruction:of egg. clusters is effective in combating Takanids. 
Fly repellents are also helpful: : pay 
id ‘& a S- 
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CULICIDAE (MOSQUITOES). 


As pests of mankind and domesticated animals, mosquitoes are in a general 
way the most important blood-sucking insects. Over 1,500 species have 
now been described, and two common genera are Culex and Anopheles. They 
are found in all parts of the world, and are vectors of malaria, yellow fever, 
dengue fever and filariasis in man, bird malaria, equine encephalo- -myelitis and 
sometimes fowl-pox. Apart from disease transmission, they cause much annoy- 
ance. Also, not all species are blood-suckers, and among these, females alone 
suck blood, the males living on fruit juice, honey, etc. | 


Mosquitoes are slender flies, generally with an elongate piercing proboscis. 
They have three pairs of long legs and one pair of leng slender antennae composed 
of 14 or 15 segments, densely plumose in males and pilose in females. They have 
one pair of wings, fringed with scales along: the posterior margin and having 
six fully-developed longitudinal veins. Eggs are laid on or near the surface 
of water, the number laid by a single individual varying from 40 to 100, some- 
times. even 300 or more.. The eggs may be single, or collected into a compact 
mass or ‘egg-raft’. The larva is.a legless wriggler, which lives in the water, 
grows and is transformed into a resting pupa. From this, the mature mosquito 
emerges into the air. While all the immature stages of the fly are adapted for 
aquatic life, the mature stage is adapted for life in air. The time required to com- 
plete the life: cycle is about ten days, depending on temperature, food and certain 
other factors. 


Conrrou.° All unnecessary pools of water should be filled with earth or drained. 
Unused wells should be closed with mosquito-proof covers. Banks of* drains, 
streams, irrigation channels, tanks, etc., should be cleared of vegetation. The 
water edges should then be sprayed with ‘‘malariol’’, ‘‘kerosene’’ or ‘crude oil” 
(preferably with ‘‘malariol’*) once a week, or should be dusted with a mixture. 
of ‘Paris green’’ in road-dust, saw-dust, fine sand or powdered slaked lime (1 part 
of ‘‘Paris green’’ well mixed with 24 parts of dust or other vehicle). ‘Paris 
green’’ kills only anopheline larvae, while .oil kills both anopheline and culicine | 
lar vae. Fire buckets, garden cisterns and all vessels containing water for domes- 
tic use should be emptied once weekly. Wells, tanks, etc., may be stocked with 
larvicidal fish. Spraying of residential houses with a mixture of ‘‘pyrocide 20” 
or “pyrentol 20” and kerosene oil (one part of the chemical to 19 parts of kerosene)’ 
is recommended for killing adult mosquitoes. The use of mosquito netting is to. 
be mentioned, while repellent ointments containing citronella oil are available: 
The new preparation ‘D.D.T. is likely to have great future use for dealing with 
mosquitoes. (See below, Control of Ticks). 


PSYCHODIDAE (SAND-FLIES). 


Phlebotomus or sand-flies are widely siete abeeae and a Beek ie: scourge 
of man and live-stock in many tropical and sub- tropical regions. Females 
are active blood-suckers. They are implicated as carriers of ‘‘three-day fever’ - 
of man and are, possible carriers of kala-azar, tropical sore and oroya fever. . 
In. animals they-cause annoyance but have not ‘been. aerial incriminated in. 
disease” transmission. . 


They are minute flies, 3 to 5 mm. long. The legs, body and wings are “clothed 
with long coarse hairs often admixed’ with'scales. ‘They have a pair of antennae- 
with’ r2 to 16 se egimenis.. ‘The wings: are ‘bulbous, have many longtitudinal' veins. 
but no obvious cross-veins; and aré held at ari angle of 45 degrees with the” body. 
They breed in dark moist caves, rocks, stone-embankments, walls ‘of excavated 
rock, earthen material, etc., the eggs being deposited in batches of about 50. 
Hatching takes place. after g==12. days. .The larvae feed on organic debris, mainly 

'excrementious matter, and after four moults form. ; ‘Pypae, ‘Fhe, entire. life ~ 
cycle requires /6 td 8 weeks. 
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Control consists of the facing of walls, removal of heaps of stones, blocking of 
all holes which can serve as shelters, screening of ventilators with fine-meshed 
wire gauze, and the clearing of weeds from rough ground. 


-SIMULIIDAE (BUFFALO-GNATS OR BLACK-FLIES). 


These are active blood-suckers of man and animals, of world-wide distribution. 
_ They transmit a number of human and animal diseases e.g., onchocerciasis of 
'man and ox, leucocytozoon infections in poultry, and are also irritating to animals. 
They belong to a different family to the buffalo-fly (see p. 110). 


They are dark-coloured, stoutly-built flies, rarely over 5 mm. long, with short 
thick legs and elongate mandibles. They have one pair of broad wings and 
eleven jointed antennae, scarcely longer than the head. The eggs are deposited 
in masses on the surface of still or slowly-moving water, on aquatic plants, logs, 
_ or water-splashed rocks. ‘The time required for hatching of eggs is 5 to 30 days, 
depending on the temperature and motion of the water. The larvae are brown 
or whitish, cylindrical, 12-segmented, slightly thinner behind, and 10 to 15 mm. 
“long when mature. They are found in running water attached to rocks by the 
anal extremity. Pupation takes place within the larval cocoon. The adults 
emerge under water, quickly reach the surface and fly away. 


Streams, in which these insects are breeding, should be kept as free from debris 
as possible and, cleaned of submerged roots and dipping branches of over-hanging 
trees. The U.S. Dept. of Agriculture recommends for spraying domesticated 
animals an emulsion consisting of 1 lb. fish oil, 3 quarts of fresh cylinder oil, 1 
_ gallon of water and 1 gallon of kerosene extract of pyrethrum. 

_ . Cm. 


ANOPLURA. 
SIPHUNCULATA AND MALLOPHAGA (LICE). 


_. Lice are of two kinds, blood-sucking and biting. The former (Siphunculata) 
are parasitic on mammals only, while biting lice (Mallophaga) are parasitic 
on birds and mammals. Blood-sucking lice are responsible for transmitting 
certain human diseases viz., relapsing fever, typhus fever, and trench fever. 
The pig, ox, horse, sheep, goat, dog and rabbit are all attacked by sucking lice. 
The biting dog-louse (Trichodectes canis) is the larval host of the common dog 
tapeworm (Dipylidium caninum). There are as many as 50 species of chicken 
lice and some are of much economic importance. Representatives are ; the 
‘head-louse’ (Lipeurus heterographus), found about the head and neck; the ‘wing- 
louse’ (L. variabilis) occurring chiefly beneath the primary wing feathers ; the 
‘large hen-louse’ (Goniocotes abdominalis), the shaft-louse’ (Menopon gallinae) which 
seems to feed almost entirely on the barbs of the feathers and on the scales along 
the shaft ; the ‘small body-louse’ (M. pallidum) and the ‘common large-louse’ 
(M. stramineum), which are perhaps the two most conspicuous species. 


Lice are small, dorso-ventrally compressed, wingless insects. The antennae 
are short, with 3 to 5 joints. Sucking lice have a protrusible proboscis, while 
biting lice have a pair of distinct mandibles situated on the under side of the 
‘head. The legs are short, with one or two jointed tarsi, and are adapted for cling- 
ing to the host. Metamorphosis is incomplete. The number of eggs deposited 
by the female generally ranges from 50 to 300. They are glued to the hair or 
feathers and hatch in 5 to 10 days. The entire life-cycle is completed within 3 
to 4 weeks. , 


Kerosene emulsion or arsenical dips are useful for eradicating lice from cattle 
horses and pigs. D.D.T. which has proved so effective in controlling human lice 
will be found useful on animals, For smaller animals, such as dogs cats monkeys, 
etc., a 2.0 per cent. creolin dip is useful. To control poultry lice, sedium fluoride 
-or sodium fluo-silicate is applied by dusting or by the ‘‘pinch’’ methcd. For rapid 
‘working, dipping of infested birds for 90 seconds ina sohition of 1 oz. commercial 
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sodium fluoride in 1 gallon of tepid water is very convenient. Young chicks 
should not be dipped, but treated by the ‘‘pinch”? method. Mercurial ointments 
are also recommended for adult birds. 


SIPHONAPTERA. 
FLEAS. 


Fleas live as ectoparasites on mammals and birds, both males and females 
being blood-suckers. Some 500 species have been described. A few of them are 
responsible for transmitting bubonic plague e.g., in Indo-Pakistan, the rat flea, 
Xenopsylla cheopis. There are unauthenticated reports of the transmission of 
bovine pasteurellosis by fleas. The ‘stick-tight’ fleas (Hchidnophaga  gallinacea 
are pests of poultry, attaching themselves to the appendages of the head, from 
which they are very difficult to remove. The dog flea (Ctenocephalides canis) 
and human flea (Pulex irritans) are the larval hosts of the common dog tapewo1m 
(Dipylidium caninum). 

Fleas are -laterally compressed, wingless, highly chitinized insects. The 
common species are 1.5 to 4 mm.long. The antennae are concealed in grooves 
at the sides of the head. ‘Compound’ eyes are absent, and ‘simple’ eyes may 
or may not be present. The mouth-parts are adapted for piercing and sucking. 
The spines, bristles and hairs are conspicuous. The female possesses sacculated 
spermatheca. The long powerful legs with much enlarged coxae are specially 
fitted for jumping. Three to eight eggs (each 0.5 mm. long) are deposited at cne 
laying and they generally take a week to hatch. The larvae are very active, 
slender, 13-segmented and yellowish-white. The larva may take 9 to 15 days 
to pupate under favourable conditions, while the duration of the pupal pericd 
varies widely, from a week to a year. 

Fleas can be removed from cats and dogs by strong tar soap or other dog soaps. 
Soaps or powders containing derris are specially useful. The use of flake naph- 
thalene will clear a house of fleas. Fumigation of houses with sulphur or HCN 
has also been practised. Stick-tight fleas of poultry succumb to extremes of heat 
(100° F.) and cold (freezing). When a flock is infested, the houses should be 
well cleaned and then sprayed with creosote oil or kerosene oil. Birds may be 
individually treated with sulphur ointment. 

Doc owmbs 


ACARINA. 
IXODOIDEA (TICKS). 


Ticks are readily distinguished from insects by possessing four pairs of legs 
in the adult stage, whereas insects have three pairs, by the absence of antennae, 
and by fusion of the head and thorax to form a cephalo-thorax. They are 
divided into two families : the Argasidae, characterised by the absence of a 
shield or scutum on the dorsum, and the Ixodidae, which have a scutum. In 
the male Ixodid the scutum covers almost the whole of the dorsum, while in the 
female it is small and situated immediately behind the capitulum. There is no 
sexual dimorphism in the Argasidae, but the genital opening in the male is 
half-moon shaped, while that in the female is slit-like. In both families the 
male is generally smaller than the female. A tick may deposit from a_ few 
hundred to more than 5,000 eggs. They are not laid on the body of the host, 
but usually on'the ground or in cracks and crevices of buildings. All ticks pass 
through four stages : egg, larva (so-called ‘seed tick’), nymph and adult. The 
larva has three pairs and the nymph four pairs of legs. The life-cycle varies 
with the species and may occupy a few weeks to several months. The nymph 
can be distinguished from the adult by the genital opening which in the nymph 
is not patent. 


The family Argasidae contains two genera, Argas and Ornithodorus. The more 
important Indian genera included in the family Ixodidae are Ixodes, Haema- 
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physalis, Boophilus, Rhipicephalus, Hyalomma and Amblyomma. Argas is 
recognised by its flattened border, which persists even when the tick is engorged ; 
in Ornithodorus, the marginal border is rounded. The six Ixodid genera may be 
readily differentiated by the following key :— ) 


1. Anal groove contours the anus anteriorly i odes: 
Anal groove obsolete (only in Boophilus) or contours 
the anus posteriorly. ae ec aces 
2. yes absent ue see ar .... Haemaphysalis. 
Eyes present ‘Ge me ss oy ee 
g. Capitulum short sae 5 era 
Capitulum long 5. 
4. Spiracle circular es ye .... Boophilus. 
Spiracle subtriangular or comma-shaped ... ... Rhipicephalus. 
5. Eyes prominent and orbital ... dai ... Hyalomma. 
Eyes flat it oe he ... Amblyomma. 


Argas persicus is the well-known transmitter of fowl spirochaetosis. The adults 
and nymphs are nocturnal feeders, remaining concealed in crevices of fowl houses 
and under the bark oftrees. The larvae remain firmly attached to the body 
of the host and feed continuously for about a week. Infested birds rapidly lose 
condition and egg-production is often reduced. 


Four species of Ornithodorus have been recorded from Indo-Pakistan. The 
following are brief accounts. 


QO. savignyi. Male 6 X 5 mm., female 12 X 9 mm. Thislarge species occurs 
in many parts of the country, sometimes in numbers large enough to be a serious 
pest of man and animals. They have been collected from the interior of houses 
and from dust on open ground. They frequently lie concealed under loose earth 
in. cattle sheds. 


O. papillipes (O. crosst). Male 4X 3mm., femaleg X 4mm. Common in 
cattle sheds and stables in Murree hills and recorded from various other parts of 
the Punjab. They are said to transmit surra. 


O. lahorensis. Male 7 X 3 mm., female 10 X 5 mm. Widespread in the Punjab 
where they have been collected from goat and sheep sheds. They have been 
aken off sheep in the daytime during the cold weather. 


O. megnint. 8X5 mm. This is the ‘spinose-ear tick’, so-called because of its 
yecurrence inside the ears of man and animals and of the presence of cons- 
sicuous spines on the body in the nymphal stage. This species has been recently 
recorded from India and here so far it has only been found infesting equines. 
In America, where the pest is prevalent, the ears of infested animals become 
droopy, with rough hair, and death is not infrequent. 


The importance of Ixodid ticks arises not only because several of them trans- 
nit animal diseases, but also because by their bites they damage hides and skins, 
Heavily-infested animals rapidly waste due to loss of blood. Ixodes has not been 
-ecorded from the plains, but a few species occur in the hills. 


Boophilus australis is the only known Indian species of this genus, and, with 
dyalomma aegyptium, is a major pest of cattle in this country. The male and _ 
infed female measure 2 X 1.5 mm., but the engorged female may be as large as — 
12%X7.5 mm. B. australis is a continuous feeder, which means that the whole of 
hé larval, nymphal and early adult stages are spent continuously on the same 
ost. The tick transmits babesiasis in cattle. 


Hyalomma aegyptium, with its varietal forms, occupies the same status as &. 
ustralis as a pest of cattle in Indo-Pakistan, but whereas the latter is the com. 
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mon cattle tick of Bengal and Assam, H. aegyptium is almost the only cattle tick in 
the Punjab Sind and Rajputana. Both species occur in Bombay Madras, 
Bihar, Orissa and in the Central and United Provinces of India. The size of 
the male varies from 2.1 X 1.6 mm. to 4.0 X 2.8 mm.; the replete female may 
measure 22 X 12 mm. H. aegyptium is the suspected vector of bovine theileriasis. 


The genus Haemaphysalis includes a large number of species, the most impor- 
tant being H. bispinosa, which is second in importance to the two preceding 
species as a cattle tick in India. The male measures from about 1.5 X 1.0 mm. 
to 2.0 X 1.5 mm. ; the female, when unfed, 2.25—1.7 mm. and, when replete, 
7.0 X 4.0 mm. H. bispinosa is characterised by the presence of a dorsal spur on 
the third palpal segment. ‘This species also occurs on dogs and experimentally 
can transmit Babesia gibsoni infection. 7 


Rhipicephalus haemaphysaloides and Amblyomma integrum occasionally occur on 
cattle. ‘These, and the other species of cattle ticks mentioned above, can be 
readily distinguished from one another by their generic characters, for, as will 
have been observed, each of the five genera is represented by only one species. 
Some of these species also occur on buffaloes, sheep and goats. Rhipicephalus 
sanguineus is almost the only dog tick in Indo- Pakistan and is the vector of canine 
piroplasmosis. | 


Except B. ausiralis, all the foregoing species of Ixodid ticks are interrupted feeders 
or so-called ‘“‘dropping-off”’ ticks i. e., the larva and the nymph, after engorge- 
ment drop off the host to moult and pass into the nymphal and adult stage, res- 
pectively. 


CONTROL OF TICKS 


With Argas persicus, protection from the bites of nymphs and adults is achieved 
by providing tick-proof perches for roosting at night. All crevices should be 
periodically sprayed with kerosene oil or treated with the blow-lamp. The 
larvae are difficult to control, but a 1o per cent. emulsion of derris has given 
good results, applied to the body with cotton wool, one dressing usually be- 
ing sufficient. It should not, however, be used on chicks below five weeks of 


age. 


The eradication of Ornithodorus ticks is difficult. Infested houses may be 
sprayed with a heavy oilspray. For O. megnini, a mixture of pine tar 2 parts and 
cotton seed oil 1 part may be syringed into the ear. 


Cattle infested with Ixodid ticks should be hand-dressed with derris emulsion 
or ‘D.D.T.’ (see Appendix 6). A similar method should be used for dogs. ‘Tick- 
proof kennels are of course desirable for keeping dogs free from ticks. 
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The recently discovered preparation, ‘D.D.T.’, ranks as a most efficient para- 
siticide. For tick eradication, it is used as an emulsion at 0.5 per cent. strength 
in kerosene oil to which soap has been added. This emulsion, sprayed on ticks 
while attached to their hosts, kills them in a few minutes. ‘The emulsion can also- 
be used as a hand-dressing. The drug appears to have no repellent properties, — 
It acts as a stomach poison and not as a contact poison. Itis non-poisonous to 
man and live-stock. Gammexane (Imperial Chemical Industries), can also be 
used for the purposes for which D.D.T. is recommended and in some cases ig 


superior to it. 

In India, certain species of ticks are parasitized by a hymenopterous insect, — 
Hunterellus hookeri. The possibilities of using this parasite for the biological control 
of ticks are under investigation. 


S, K. S. 
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MITES 


Mites are distinguished from ticks by the absence of lateral spiracles behind the 
last pair of legs, by their relatively small size, and by their less leathery integu- 
ment. The life-history resembles that of ticks. The common parasitic mites are 
included in the following four families. 


1. Family Demopicipar. Demodex folliculorum, the follicular mange 
mite, is the only species in this family. D. folliculorum var. canis is fairly common in 
Indo-Pakistan. Demodex is also known in cattle and goats. Demodex mange can 
be effectively treated with a dressing prepared from rotenone (from Derris). The 
formula is ; rotenone 1 g. , alcohol 50 c.c., acetone 10 c.c., water 40 c.c. The 
rotenone is first dissolved in acetone, and the alcohol and water are then added. 
The liquid is to be shaken before use, then rubbed vigorously into the affected 
parts and is applied daily or three times a week depending on the extent of infec- 
tion. Odylen (Bayer & Co.) has also given good results. 


2. Family CyroLeicHIpAE. Cytoleichus nudus, the so-called ‘air-sac mite’ 
and a serious pest of fowls, belongs to this family. The mites have been found 
in the peritoneal and thoracic cavities and also superficially embedded in the 
liver. No treatment is known. 


3g. Family Sarcopripar. This large family includes the genera Sar- 
coptes, Psoroptes, Chorioptes, Notoedres, Otodectes and Cnemidocoptes. Sar- 
coptes scabier and Psoropies communis, with their several varietal forms, are the well- 
known mange and scab mites. In Sarcoptes, the pedicle of the suckers is unjointed 
and the legs short and stout ; in Psoropies, the pedicle is jointed and the legs long 
and slender. Sarcoptic acariasis aflects many species of animals, including 
cattle horses sheep goats and dogs. Psoroptic acaraiasis, or so-called ‘scabies’, 
is well-known in sheep (sheep-scab) but it also affects other species, including 
cattle and_ horses. 


Mange produced by mites of the genus Sarcoptes can usually be treated - 
successfully with ointments containing sulphur, one such being as follows 
sulphur 2 parts, potassium carbonate 1 part, lard 8 parts. ‘The hair on the affec- 
ted parts should be close-clipped before applying the ointment. Scabies of cattle 
and sheep is best treated with a lime-sulphur dip, repeated at intervals of 8 to 
10 days. —The composition is, slaked lime.12 lbs., powdered sulphur 24 lbs., water 
100 gallons. The lime is first made into a thin paste with water, the sulphur is 
gradually added by stirring until the mixture is of the consistency of mortar, 
30 gallons of boiling water are now added and the mixture boiled for two hours, | 
the pure liquid is drawn off and water added to make 100 gallons of dip. For 
actual use the mixture should be diluted in the proportion of 7 to 3. (Several 
designs for sheep-dipping vats are given in a pamphlet, “Sheep Dipping Baths”, 
issued by Messrs. W. Cooper, Berkhamsted, England.) 


The form of mange produced by Chorioptes mites usually affects the feet, taij 
and neck. Examples are Ch. symbiotes of horses, Ch. bovis of cattle, and CA. 
ovis of sheep. Chorioptic mange can be treated by repeated application of a 
mixture of equal parts of kerosene and linseed oil. 


Mange in cats is generally restricted to the head, face and ears, and is caused 
by Notoedres sp. The affected parts should be treated with sulphur ointments, 
such as the one recommended for sarcoptic mange. 


The condition known as otoacariasis in dogs and cats is caused by  Oiodectes 
cynotis. Mites of this species live in the ears, which become tender, and even 
cause deafness and convulsions. For treatment, injection of tincture of iodine 
10 per cent. in glycerine inside the ears can be used . 


Cnemidocoptes mutans causes ‘scaly-leg’ in fowls. Treatment is to dip the en- 
crusted legs in crude petroleum, | 
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Cn. gallinae, the ‘depluming mite’, burrows into the skin at the base of the 
feathers, causing the fowl to pluck its feathers until it is almost denuded of them. 
Infested birds should be dipped in a mixture of : sulphur 2 0z., soap 1 oz., 
water 1 gallon. 


4. Family DERMANYssIDAE. The best known representative is the  chi- 
cken mite, Dermanyssus gallinae. Infested fowls rapidly waste, egg-production 
is reduced, and in heavy infestations the bird may succumb. JD. gallinae is also 
known to transmit fowl spirochaetosis. The mites usually feed only at night. 
The life-cycle from egg to adult takes about a week, the eggs being laid in cre- 
vices, where also the mites hide during daytime. ‘To rid fowl-houses of these 
mites, they should be vigorously sprayed with a mixture consisting of kerosene 1 
part and crude petroleum 3 parts. | 


Liponyssus bursa, the tropical fowl-mite, also belongs to this family. It resembles 
D. gallinae, but it breeds upon its host, the eggs being laid in the feather fluff. 


Same treatment is adopted as for Cn. gallinae. 
Se Re Sy 


PROTOZOOLOGY. 


AMOEBIASIS. 

The most important amoebiasis of domesticated animals is that which takes the 
form ofa dysentery in dogs. The parasite (class : Rhizopoda) is morphologically 
indistinguishable from Entamoeba histolytica of man, though it may not be an iden- 
tical parasite ; man has been suggested as a potential source of infection. The 
organism secretes a proteolytic ferment which dissolves the epithelial lining of the 
gut, hence the namie histolytica. The amoebae or their cysts can be seen micros- 
copically in the fresh faeces, and cysts may be preserved in 5 per cent. formalin. 
Emetine, cautiously administered, is said to be beneficial. Infection occurs by 
ingestion of cysts. 


LEISHMANIASIS. 


The disease in man is known as kala-azar. In animals, it mainly occurs in dogs 
and the causal protozoan is known as Leishmania canis (class : Mastigophora). 
In the vertebrate host this appears as a leishmania, while in vitro cr in the inver- 
tebrate host (? sand-fly) it develops into a flagellate, known as leptcmonas. 
Cutaneous leishmaniasis in dogs has been reported in Bombay and Punjab, 
and one case in a bovine was noted in Assam. In dogs, the disease may be 
acute or chronic and of visceral or cutaneous type. In the acute visceral type, 
not seen in Indo-Pakistan, there is fever, loss of weight, anaemia, enlargement of 
spleen and liver. In the skin form any part of the face may be affected, frequently 
the ears mouth or nares. Parasites can easily be demonstrated in Giemsa-stained 
smears from the deeper tissues at the edges of the lesions. In_ the visceral type, 
repeated examination of blood smears may be required to reveal the parasites. 
In such cases it is often useful to sow the blood on a special culture medium and look 
for the leptomonad stage of the parasites. Organ or blood smears from suspected 
cases should be forwarded to a laboratory. 


Pees 


TRYPANOSOMIASIS. 
Trypanosomes also belong to the class : Mastigophora. 


DOURINE. 


This disease of equines is caused by Trypanosoma equiperdum. Transmission is by copulation. 
At one time, dourine was prevalent in some parts of Indo-Pakistan but it has now been stamped 
out, In the primary stage, lesions are confind to the genital organs. In stallions, the sheath and 
penis are swollen, erections are frequent, there is phimosis, and the testes are hot and painful; 
in mares, there is a sticky vaginal discharge, the vulvar lips are swollen and the mucous 
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membrane ulcerated. The next stage, known as the plaque stage, appears one or two months 
after infection. The animal is then emaciated, and urticarial swellings appear on the neck, 
chest shoulder or other part of body. These swellings usually disappear within a couple of 
days. In the last or paralytic stage, there is anaemia and dullness, and shortly paralysis and 
death. On an average, the disease lasts for 12 months but may continue for years, and 
during its course symptoms appear and disappear at varying intervals. The trypanosomes can 
be found in the lesions, 


SURRA : 

Surra, due to Trypanosoma evansi, affects camels horses mules donkeys cattle 
dogs and elephants. The incubation period is from a few days to two or three 
weeks, | 

In horses and mules, the initial symptoms may be trivial and hence overlooked. 
With the appearance of trypanosomes in the blood, the temperature rises to 104° 
to 106°F. and there may also be urticarial eruption. Fever then becomes inter- 
mittent and symptoms progressively more severe, with frequent relapses. The 
conjunctival mucous membranes show haemorrhagic patches and later become 
icteric. There is a watery nasal discharge and oedema of the lower parts of the 
limbs, extending later to other dependent parts, such as throat breast belly 
and sheath. The superficial lymph glands are swollen, and there may be 
albuminuria. The animal develops a staggering gait, which may pass on to 
paralysis of the hind quarters. At this stage the animalis prostrate and shows 
respiratory distress ; such cases almost invariably die. Death may occur 
within one or two months from the onset, occasionally after three or four 
months. 


In camels the disease occurs in acute and chronic forms. In the former, the 
affected animal dies within a few weeks or months. It is observed that old camels 
are susceptible to this form of the disease. At work the animal quickly tires and 
the hump beconies atrophied. The eyes are dull, oedema is sometimes prescnt 
on the pads and abdomen. The most ‘characteristic symptom, however, is 
continued or intermittent fever with trypanosomes almost continuously present 
in the blood. There may also be cerebral symptoms. In camels the chronic 
form is more common. ‘The animal shows periodic fever, the intervals at first 
being short e.g., four or more in a month, but with time the frequency and 
duration of these attacks grow less. Trypanosomes then appear in the blood 
only during the fever. Later the visible mucous membranes beccme pale and 
spotted with haemorrhages, and there is oedema of dependent parts. While in 
this state the animal is predisposed to skin affections, particularly mange. The 
bodily cond:tion slowly and progressively deteriorates, and the hump disappears 
Taz aaimil becomes very weak and ultimately dies, though usually only after 
several years. In the last stages the animal shows anaemia, debility, and broncho- 
pneumonia or oedema of the lungs. 


Surra in cattle varies from a healthy “carrier’’ condition to outbreaks of acute 
clinical type. In the former, cattle may carry the trypanosomes in_ the blood 
for a long time without external signs, but, if there is debility from some inter- 
current disease, the parasites may multiply in the blood and produce clinical 
symptoms. The acute type of disease often appears as an epizootic, of variable 
severity, and sometimes the disease may be mistaken for anthrax or haemorrhagic 
septicaemia. Briefly, the symptoms are as follows: dullness and disinclination 
to work, followed by pyrexia (103°—106° F.). The animal looks sleepy, moves 
aimlessly in a circle and may fall down. ‘There is weakness of the loins, delirium 
alternating with coma, stertorous breathing, profuse salivation, frequent and in- 
voluntary urination and defaecation. The animal now subsides into a semi- 
comatose condition and remains stretched on the ground, grinding its teeth, 
groaning and breathing hard. After a few alternating attacks of delirium and 
coma, the animal becomes very exhausted and usually dies 18 hours to three days 
later. A subacute form has also been recognised in cattle, in which the course 
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is milder and extends ovet several days or weeks. There is dullness, intermittent 
fever, gradual loss of condition, progressive anaemia, tenderness over the loins 
and back, oedema of the legs, ulcerative keratitis, diarrhoea, prostration and 


death. 


Diacnosis is by microscopical examination of blood, either in wet preparation 
under 1 lens or in smears stained by Giemsa. Parasites are scanty during 
the later phase ofthe chronic disease. Insuch cases it is useful to inoculate a mouse 
or rabbit with a few c.c. of blood, and to examine the blood of the inoculated animal 
later for trypanosomes. ‘The mercuric chloride test of Bennett is widely used for 
detecting surra in the camel. This is an easy and efficient method, and consists 
in adding one drop of camel serum to 1 c.c. of 1/25,000 chemically pure mercuric 
chloride. A positive reaction indicating infection is shown by the immediate 
appearance of a whitish precipitate ; with the healthy camel the fluid remains 
clear. The test has not been found useful in equine or bovine surra. The com- 

plement fixation test has been found to give satisfactory results. 


TREATMENT AND ContTROL. Naganol (Bayer 205) and antrypol (suramin | 
BP) are specific for surra, given in dosage of 5 g. per 1,000 lbs. body weight, 
intrav. in 10 per cent. solution in sterile distilled water. In well-established cases 
of equine surra, the trypanosomes are. lodged in the cerebro-spinal canal and 
so are unaffected by intravenous medication. In such cases intrathecal adminis- 
tration of the drug, in addition to the intravenous route, is advocated. The dosage 
for intrathecal use is 20 c.c. of 0.1 per cent. solution per 1,000 Ibs. bedy weight. 
Tartar emetic is also an effective trypanocidal agent, but is contra-indicated in 
cases showing massive infection with trypanosomes. Naganol is reported to have 
a prophylactic action against equine surra. When administered intrav. at 4 g. 
per 1,000 lbs. body weight, it is said to give protection for 40 days. 


The trypanosome is transmitted mechanically from affected to healthy animal 
through the bite of Tabanids, Stomoxys and occasionally mosquitoes. Hence, 
attention has to be paid to control of these insects. é 


TRICHOMONIASIS. 


Trichomonas foetus (class : Mastigophora) is a causal agent of sterility, abortion and pyometra of 
cattle in Gt. Britain and other countries, but so far no case has been encountered in Indo-Pakistan. 


An entero-hepatitis of fowls, due to 7. gallinae, and in ducks, due to a species of 
Pentatrichomonas, occurs in this subcontinent. Trichomonas also produces 
lesions in theupper digestive tract of birds, sometimes with fatal results. 


Trichomonas organisms are pear-shaped, with three to five flagella at the 
anterior end and an undulating membrane with a bordering filament which is 
free posteriorly. A hollow tubular structure, the axostyle, runs along the longitu- 
dinal axis of the body and often projects posteriorly. For diagnosis, fresh material 
from lesions should be examined microscopically for living flagellates. Air- 
dried impression smears from the lesions may be sent to a laboratory for confirma- 
tion. Affected portions of liver may also be sent in 5 per cent. formalin, for 
studying the organisms in sections. 


SARCOSPORIDIOSIS. 


Striped muscle e.g., of tongue larynx and diaphragm js parasitized by pro- 
tozoa belonging to the genus, Sarcocystis (class Cnidosporidia). Typically, 
they are parasites of mammalian muscle, although some birds and reptiles are also 
known to harbour them. They appear to the naked eye as thin-walled whitish 
tubular cysts called ‘Miescher’s tubes’. Under the microscope, these tubes areseen 
to. consist of an envelope from which partitions run inward forming a number of 
chambers containing vast numbers of crescent-shaped spores, so-called ‘““Rainey’s 
corpuscles”. Infection occurs from ingestion of these. spores, the parasite first 
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multiplying in the gut epithelium and then entering the muscle. In most cases 
the host remains unaffected even when infection is heavy ; in other cases, the 
animals die and muscular degeneration is found. The organism is said to pro- 
duce a toxic substance called ‘sarcocystin’. 


Sarcocystis blanchardi is reported frcm native cattle and buffaloes, while S. 
tenella has been encountered in sheep and geats. 
ce Re 


COCCIDIOSIS. 

Coccidia belong to the class Sporozoa, which attack the epithelial lining of inter- 
nal organs such as the alimentary canal or bile ducts. There are a number of 
different species within the different genera of coccidia. Eimeria and Isospora 
are two genera, the former being the more important. The final stage of the 
life-cycle is a resistant phase called the ogcyst ; in Eimeria, this contains four 
sporocysts each of which has two sporozoites (the initial infective stage} ; in 
Isospora, the ogcyst contains two sporocysts, each of which has four sporozoites. 
Briefly, the life-cycle is as follows: 


The mature Oocyst is ingested by the host, whose digestive juices liberate the sporozoites. These 
actively penetrate epithelial cells and grow at the expense of the host cell. With growth, nuclear di- 
vision is initiated and many nuclei are formed within the growing sporozoite. Finally, protoplasmic 
differentiation takes place round each nucleus and the resulting forms are called merozoites. This 
is an asexual method of multiplication and is known as schizogony. ‘The merozoites now enter 
fresh epithelial cells and may either again undergo schizogony or may differentiate themselves 
into male and female elements. The nucleus of the male element (microgametocyete) divides 
into a large number of nuclei and ultimately gives rise to numerous motile male gametes ; 
while the female element is differentiated into a female gamete by growing in size and usually 
developing some reserve granules in the protoplasm. After a male gamete has fertilized the 
female, a membrane is secreted round the body of the female gamete. The resulting form is 
the oocyst, and it consists of a double-contoured wall enclosing a mass of protoplasm called the 
zygote protoplasm. The oocyst in this condition is pinched out of the epithelial cell and 
excreted with the faeces. Further development of the oocyst takes place outside the body of 
the host. Under favourable conditions, the oocyst of Eimeria reaches maturity by developing 
within it sporocysts and sporozoites. The time of maturation varies with the species. Host 
specificity is more rigid in Eimeria then Isospora e. g., none of the Eimeria of rabbits can reach 
maturity in rats mice cattle etc., while Isospora rivolta and JI. felis of dogs and cats are 
infective to both species. 


Coccidiosis is common in rabbits chickens cattle sheep and goats, especially 
in young animals in the rainy season. The clinical symptoms vary with the host, 
the parasite and the intensity of infection. In light infections (carriers), the 
animal may show no symptoms, although a moderate number of ogcysts are 
present in the faeces. The commonest symptoms of severe coccidiosis are loss 
of appetite, emaciation, weakness, pallor, unkept coat of hair or feathers cons- 
tipation or severe diarrhoea with faeces containing blood-tinged mucus or blood 
and sometimes nervous symptoms. ‘There is no rise in body temperature and in 
fatal cases the temperature becomes subnormal before death. 


Immunity in coccidiosis is specific i.e., an animal immunized to one species 
is not resistant to another species, although the animal in question may be 
the natural host of both coccidium species. 


Sporulation of the ogcyst requires not only a certain time: but also favourable 
physical and chemical conditions. Ogcysts of E. stiedae of the rabbit develop 
slowly at temperatures of 5—25°C., but fail to develop at 38°C. or above.. _Faeces_ 
heated at 40—45°C, become desiccated, but any contained ogcysts are not- 
destroyed within one to ten hours.. Oxygen is necessary. for sporulation of ogcysts. 
The common laboratory practice of mixing infected faeces with 1 per cent. chromic 
acid or 2 to 5 per cent. pot. bichromate solution prevents bacterial growth and 
produces. conditions favourable for oocyst development. This is the method, 
used when it is necessary to identify ¢pecies of coccidia (See appendix 14). 


op. 
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ControL. The measures adopted involve (1) preventing the intake of infective 
oscysts in numbers sufficient to produce disease, (2) preventing continuous 
reinfection of carriers, so that ogcysts may be gradually eliminated from the 
body, (3) destroying oocysts. Although it is stated that the picking up of a light 
infection not only does little harm to young animals but actually gives them 
some resistance to infections to which they may be exposed later, this is probably 
a dangerous thesis for general recommendation. In practice, the precautions 
to be adopted include, (1) separating young and old animals as much as possible, 
(2) destruction of persistent carriers or segregation of carriers till ogcyst elimina- 
tion ceases, (3) quarantine of animals before putting them in the herd. Young 
animals should be kept on wire floors if caged, or on ground which is frequently 
changed. ‘The object is that animals may be prevented from reinfecting themsel- 
ves with coccidia eliminated with the faeces. Houses must be thoroughly cleaned 
every 24 hours and the activities of attendants who have to do both feeding and 
cleaning must be supervised. Such precautions are essential, especially at the 
monsoon season. 


Boiling water and dry heat are effective for disinfecting cages, food and water 
containers or other contaminated objects. In boiling water undeveloped ogcysts 
die in a few seconds. Extreme cold is also fatal. Ogcysts can be killed by 
mixing the faeces or litter with horse manure and allowing the heap to ferment. 
This raises the temperature to 50—60°C., which is quickly fatal to ogcysts. Bac- 
terial action is also probably a big factor in their destruction. Ogcysts are marked- 
ly resistant to bactericidal chemicals e.g., rabbit ojcysts develop in pot. perman- 
ganate at I : 1,000 , 5 per cent. formalin and other disinfectants. They do 
not develop in 2 to 5 per cent. cresyl or lysol or in 1 to 10 per cent. ammonia. 


It has recently been found that coccidiosis yields to treatment by certain sul- 
phonamide drugs. The first of these is sulphaguanidine, but this is likely to be 
replaced by sulphamezathine and sulphadiazine, which have a proved effect 
on poultry coccidia. Thus, sulphamezathine in dose of 0.05 g. by the mouth 
prevented the development of the disease in chicks which had been given a large 
number of £. tenella ojcysts. The drug can also be given at a concentration of 
1 to 2 per cent.in mash. A saturated solution of the drug as a substitute for 
drinking water for six days has also cured advanced caecal coccidiosis in chicks. 
Sulphadiazine can also be used in the mash in the way indicated. 


For the treatment of rabbit coccidiosis, phenothiazine hasbeen used. Dosage : 
0.2% g. for rabbits under three months, 0.5 for ones three to six months and 1.0 


for full-grown rabbits. The drug can be mixed with food or suspended in milk. 


Treatment is repeated after 1—2 weeks or earlier in severe cases. 


HAEMOPROTEUS infections. 


A disease referred to as ‘pigeon malaria’ is caused by Haemoproteus columbae (class : Sporozoa). 
Infection is transmitted by the fly, Lynchia maura. Sperozoites. which are the infective stage 
of the parasite introduced by the fly, enter certain endothelial cells and grow into schizonts. 
This is the first stage in a complicated life-history, which comprises both asexual and sexual 
phases. A month Jater the parasites invade the red cells, appearing as minute cytoplasmic 
bodies with a single nucleus (merozites). These bodies, which are young gametocytes. become 
elongated and granules of brown or black pigment appear in the cytoplasm. When fully 


' formed, the elorgated sausage-shaped gametocyte may completely encircle the nucleus. Adult 


male and female forms of the gametocyte can be distinguished. Blood showing gametocytes 


'is not inoculable to healthy pigeons. Further (sexual) development of gametocytes takes 


place in L. maura, with the formation of oocysts, which in turn produce sporozoites. The 


' presence of sporozoites in the fly’s salivary gland makes it infective to healthy birds. Several 


species of Haemoproteus are known to occur in birds and cold-blooded vertebrates of 
Indo-Pakistan. - 
. LEUCOCYTOZOON infections. _ 

Several species of Leucocytozcon have been found in Indo-Pakistan birds. Leucocytozoon 
differs frcm Fee oprotevs chiefly in- ihe aksence of pigment in the gemetccyie and in a peculiar 


modificaticn cf the host cell. As in Haemoproteus, schizcgeny takes place in the -internal 
organs, protably in the endothelial cells of blcod vessels. Young gametecyies are found in 
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certain blood cells, which were originally considered to be leucocytes (hence, ‘Leucocytozoon’), 
but are now believed to be immature erythrocytes. Leucocytozoon of the turkey is transmitted 
through the fly, Simulium nigroparvum. 


2 ee ae 


MALARIA. 


In domestic animals the genus Plasmodium (class : Sporozoa) is found in birds 
and buffaloes. 


AVIAN MALARIA. 


This is a fatal disease due to Plasmodium gallinaceum, transmitted by mosquitoes 
and occurring in temperate and tropical'countries. It has been recorded in fowls 
and in a number of wild birds. Investigation of the disease has assisted research 
work on human malaria. 


The disease is non-febrile. The parasites are easily seen in blood films stained with 
Leishman’s or Giemsa’s stain. Young parasites appear as tiny structures lying in the red cells 
and have a red-staining chromatin and a trace of blue-staining cytoplasm. A vacuole soon appears 
giving the parasite the form of a ring. Black or brownish pigment is now formed, the colour and 
shape being different in different species. Parasites of some species displace the nucleus of 
the red cells, in others they do not. The parasites grow into schizonts, the number of merozoites 
varying from 4 to 30 in different species. In shape the schizont may be round oval or elongated, 
or it May circumscribe the nucleus. The schizogony cycle is completed within the red cells. 
In afew species the parasites develop in the reticulo-endothelial system also. The young 
parasites develop into male or female gametocytes, which are elongated round or oval. These 
male and female gametocytes when taken up by susceptible mosquitoes, unite, and oocysts and 
later sporozoites are produced in the mosquito’s body. Sporozoites are the final infective forms 
and appear in the saliva of the mosquitoes. 


The spleen of the affected bird is enlarged. A recovered bird develops strong 
immunity. Treatment with the usual anti-malarial drugs, such as quinine, 
atebrin and plasmochin is successful. General anti-mosquito measures should 
be adopted. 


BUFFALO MALARIA. 


A malaria parasite, called Plasmodium bubalis, is sometimes seen in the blood 
of buffaloes dying while under rinderpest immunisation. It is said to resemble 
closely P. malariae of man. Whether under natural conditions an infection 
with P. bybalis alone can cause death is not known. The transmitting vector is 
also so far unknown. 


BABESTASIS. 


(The term ‘piroplasmosis’ is still sometimes used to include what are 
now ordinarily distinguished as ‘babesiasis’ and ‘theileriasis’. Perhaps, there- 
fore, the term ‘piroplasmosis’ will become obsolete. ) , 


The haemosporidia (class : Sporozoa) causing this disease invade and ultimate- 
ly destroy the red blood cells. ‘The haemoglobin thus freed is excreted with the 
urine, and, as the affected animal also shows fever, the condition is known as 
“‘red-water fever”. The causal agent is specific for each class of animal and is 
transmitted by ticks. Usually an animal acquires infection when young, 
and, if recovery takes place, it harbours the parasite for life, thus becoming a 
“reservoir” or “carrier’’. The organisms concerned are included in the genus 
Babesia and are described below with reference to the specific vertebrate hosts. 
The most reliable method of diagnosis is by examining blood smears ; commonly 
there are two pear-shaped parasites in the red cell, 
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In bovines. 

There are several species of Babesia affecting cattle, and of these the commonest 
is B. bigemina. Others are B. bovis, B. argentina, B. berbera and B. major, of which 
the first three have also been found in this country. It isknown that the synthe- 
tic dye, trypanblue, is effective only against B. bigemina, whereas ‘acaprin’ { Bayer) 
cures all cases irrespective of species of Babesia. ‘Trypanblue is administered 
in 1.0 per cent. sokution, preferably intrav., at a dose of 100 to 200 c.c., according 
to the size and weight of the animal. After intravenous injection, the mucous 
membranes become blue and the temperature abates within 24-48 hours, 
when most of.the parasites are destroyed. In some cases more than one injec- 
tion is necessary. Acaprin is injected subcut. at the rate of 1 c.c. per 100 lb. body 
weight. One injection often cures, but in obstinate cases it may be repeated after 
3 to 5 days. Careful nursing, along with easily digestible and nourishing diet, 


is most helpful. 


In equines. 

There are two species, B. caballi and B. equi (often called Nutialia equi). The 
former is morphologically similar to B. bigemina of cattle, while NV. equi is smaller. 
B. caballi causes in acute cases high fever and haemoglobinuria. For treatment, 
trypanblue intrav. in dose of 100 to 200 c.c. of a freshly-made 1 per cent. solu- 
tion is recommended. WN. equi produces high fever and jaundice but no hae- 
moglobinuria. For treatment, one or more intrav. injections of quinine hydro- 
bromide (1 g. dissolved in water) are effective. In some cases, the drug has a 
depressant effect, which can be overcome by a suitable dose of strychnine hydro- 


chloride. 


In dogs. 

Two organisms, B. canis and Pattonella gibsont (=B. gibsoni), are known to 
produce the condition described as ‘tick-fever’. B. canis morphologically resem- 
bles B. bigemina and it also produces fever and haemoglobinuria. Individual 
parasites of various shapes viz., round, oval, amoeboid, pear-shaped, are found 
in the blood when active multiplication by budding is proceeding. Trypan- 
blue intrav. at 1 c.c. of 1 per cent. saline solution per 5 lb. body weight is effec- 
tive. Recently, it is reported that a diamidine derivative (M. & B. 736) is 
beneficial, if given as one dose of 5 mg. per kg. or two doses on successive days 
of 2.5 mg. perkg. It may be given subcut. intramusc. or intrav., though the 
intramusc. route is preferred to avoid the chance of local oedema. Should 
there be more than one relapse after treatment with this drug, cwing to drug 
resistance of the parasite, one may then try pirevan or acaprin. The latter, 
however, has only a small margin of safety. 3 


Pattonella vibsont (= B. gibsoni) in dogs has not been observed as couples of pear- 
shaped or ring+shaped or elliptical individuals, although like members of the 
genus Babesia, it always appears to propagate in the red cells. Usually the 
parasite occurs in the red cell in two well-defined forms, rings or ovals and thin 
elongated forms. Both forms multiply by binary fission and produce up to 
32 individuals in one cell. The tick, Haemaphysalis bispinosa, acts as intermediate 
host. In dogs experimentally infected intrav., the average incubation period 
is 8.5 days (range 2 to 29), while in animals subcut. inoculated, the average 
is 18.5 days (range 9 to 40). In most cases, the presence of large numbers of 
parasites in the peripheral blood is not accompanied by high fever. In prac- 
tice, therefore, where P. gibsoni infection is suspected, blood smears should be exa- 
mined both when the animal is showing low and high temperatures. Clinical 
symptoms in P. gibsoni infection differ to a certain extent from those seen in B. 
canis infection. In the former, the fever is often intermittent, while in B. canis 
infection fever is more or less continuous and associated with a jaundiced dis- 
colouration of the visible mucous membranes, without haemoglobinuria. Drugs, 
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such as acaprin or trypanblue, which are specific against B. canis, have no effect 
on P. gibsoni. Warious drugs, such as tryparsamide, sulfarsenol, neoarsenobillon, 
etc., have been tried in cases of P. g7bsoni infection with indifferent results. 


In sheep and goats. 


Little attention has been paid to babesiasis in Indo-Pakistan though a number of species of 
Babesia are known to occur in these animals. Except for records of scattered clinical cases little 
information is available. The species recorded from India are B. motasi, B. sergenti, B. ovis, B. taylori 


and B. foliata. 
He ON. R. 


THEILERIASIS, 


In Indo-Pakistan infection with Theileria mutans (class : Sporozoa) is very com- 
mon among cattle but without producing symptoms. ‘The parasites are chiefly 
found in the red cells, about half of them being rod-shaped and the rest oval or 
rounded. Dividing forms are often found in the red cells, but in certain in- 
stances schjzogony is reported to occur in reticulo-endothelial cells. 


The pathogenic species for cattle in this country is 7. annulata. About 70 per 
cent. of the parasites are round or oval and the rest rod-shaped. Schizogony 
occurs in endothelial cells of capillaries, the schizonts being known as ‘Koch’s blue 
bodies’. Two strains of 7. annulata have so far been encountered in Indo-Pakistan. 
One affects both young and adult cattle (‘Mukteswar’ strain) with a mortaljty 
of 65 per cent., while the other (‘J’ strain) produces fatal results only in calves 
of 2 weeks to 3 months of age with a mortality rate from 10 to 35 percent. The 
disease is characterised by swelling of the lymph glands, high temperature, 
inappetence, anaemia, icterus, and petechiae in the alimentary tract. The 
spleen and liver are considerably enlarged, while the endocardium shows ecchy- 
moses. With ‘J’ strain stomatitis and gingivitis are the most severe complications 
and render the calves incapable of suckling. Transmission of ‘J’ strain is.effected 
by Ayalomma aegyptium. 


No reliable chemotherapeutic agent has so far been discovered for this disease, 
and the adoption of tick control measures is recommended for prevention. A 
suitable method is to detick cows that are about to calve, to wean the calves at 
birth and rear them in a tick-free paddock. For this, a small plot of land can be 
cleaned by ploughing and by burning hay or dry leaves on it and digging around 
it a moat 9" deep and 6" wide to be filled with water. Arrangements should 
be made for changing the water frequently. 


ANAPLASMOSIS, 


Anaplasma are minute spherical structures occurring in the red cells of cattle and 
perhaps other animals.. Two species of Sporozoa viz., A. marginale and A. centrale, are recorded 
but in India only the former has been recognised. Red cells containing more than one parasite 
are sometimes found in heavily infected cases. Transmission is by common cattle _ ticks. 
Anaplasmosis has been reported from many parts of the world. It is known as “gall-sickness”’ 
since there is a fever and jaundice. There is no haemoglobinuria, but the urine is of deep-yellow 
colour. There is usually severe anaemia, and mortality in acute cases is fairly high. As 
regards treatment, sodium cacodylate is successful. The dose for an ox is 80 gr. given 
intramusc. in 4 0z. water, and repeated injections are required. Natural recovery gives 
immunity, but, as in babesiasis, the blood remains infective for years. 


Parasites resembling A. marginale have been recorded in sheep and: goats, but without 
associated symptoms. 


BARTONELLOSIS. 


This disease is caused by a parasite, Bartonella canis, found in coccoid or bacillary form in the red 
cells. In Indo-Pakistan the disease is known in dogs. There is high fever, progressive logs 
of appetite, marked anaemia due to blood destruction, and panting respiration. Some animals 
die. Post-mortem, there are signs of jaundice, with enlarged and softened spleen. Sulfarsenol 
is curative, | 


H. N. R. 
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AEGYPTIANELLOSIS. 


This is a disease of fowls, of little importance. It has been reported in Africa, India, Pakistan, 
the eastern Mediterranean and Russia, It is usually non-fatal and is reported to be transmitted by 
Argas persicus. Ruffled plumage, slight fever, loss of appetite, drowsiness and paralysis are said to 
be symptomatic, especially in fowls of lowered resistance. The parasites are round or oval in 
shape, usually from 1 to 3 /{ and they multiply by schizogony in the red cells. Trypaflavine, 
trypanblue, ichthargan and stovarsol have been tried without effect. 


5. Coae: 
HEPATOZOON infections. 


The first species of Hepatozoon discovered was in a pariah dog in India and 
was referred to as ‘Leucocytozoon canis.’ ‘The true genus, however, is Hepatozoon, 
and H. canis is a common parasite of dogs all over the world. It has also been 
found in rats, cats and other animals. Schizogony occurs in the spleen, bone- 
marrow and liver. The gametocytes are found in the large monocytes. Sporo- 
gony occurs in R&R. sanguineus. Infection of dogs follows eating of infected ticks 


CILIATA infections. 
BALANTIDIUM. 

Ciliates (class : Ciliata) belonging to this genus occur in man monkey pig etc. The host 
species are interchangeable. The type species, Balantidium coli, produces ulceration in the 
lower part of the small intestine and in the large intestine, and sometimes its presence is 
associated with diarrhoea or dysentery. 


OTHER CILIATES. 

Various Ciliates belonging to the families, Ophryoscolecidae and Cycloposthidae, inhabit the 
rumen and reticulum of ruminants and the caecum of horses. They are regarded not as_ parasites 
but as symbionts assisting in digestion. In their passage through the lower gut most of these 
protozoa are themselves digested, while those that escape pass out with the faeces and encyst 
on grass. The specific host is infected by swallowing these cysts. Recent studies of the 
biology of rumen protozoa have shown that-Diplodinium both ingests and digests large quantities 
of cellulose, while Entodinium, Isotricha, Dasytricha and Butschlia can only ingest sma‘i 
quantities which are not digested. 
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SECTION 5. NUTRITIONAL OR METABOLIC FACTORS 


IN DISEASE. 
DEFICIENCY or MINERALS anp VITAMINS. 


MINERAL DEFICIENCY DISEASES, 
RICKETS. 

This is a disease of growing animals, resulting from disturbed metabolism 
of calcium and phosphorus. It manifests itself in general] ill-health and_ skeletal 
deformities, due to incomplete preliminary calcification of cartilage. The 
disease is liable to appear when the methods of keeping and feeding animals 
are at fault, especially when they have been recently weaned and are in active 
growth. In temperate and cold regions its incidence may be high, owing 
to lack of sunlight and prolonged confinement. In grazing animals in other 
regions, it occurs in areas where the soil is poor in Ca. and P. and during years of 
dreught. It is most common in piglets puppies lambs and_ kids, rarer in calves. 


Any factors which cause a disturbance in Ca. and P. metabolism can cause 
rickets, but usually it is brought about by a deficiency of these minerals in the 
diet. In rapidly-growing animals, it may happen that the Ca. intake pro- 
vided by ordinary feeding will fall short of growth requirement. As the metabo- 
lism of Cia. in bone formation is bound up with that of P., rickets can be produced 
by the lack of either of these elements or by their imbalance. In ruminants, 
rickets usually results from a shortage of P., in horses from a deficiency of Ca., 
in pigs from a relative excess of P. over Ga. (imbalance) and in carnivores from 
a shortage of Ca. These differences in regard to the aetiology of rickets seem 
to be related to the different requirements and metabolism of these elements 
in the various species of animals. An interfering factor in calcium metabolism 
is lack of vitamin D. This lack becomes operative only when there is also a 
shortage of Ca. and P. in the body. In tropical countries such as India this 
factor has no special significance, as animals grazing in bright sunlight elaborate 
their own vitamin D. 


Symptoms and Lesions. An early symptom is ‘pica’ or depraved appetite, shown 
by licking and gnawing of walls and eating of filth. There may also be tetany 
and muscular spasmis, disturbances of movement, skeletal pain resulting in 
restlessness, stiffness and refusal to rise. Paralysis of fore or hind limbs may 
develop.. As the disease progresses, the long bones begin to bend and their 
epiphyses are enlarged so that the joints appear to be swollen. Similar swellings 
may develop at the costo-chondral joints (‘rickety rosary’ of man). Exostoses 
frequently develop on the ribs and long bones, and fractures are not uncommon. 
The ribs bend inwards, leading to a narrowing of the chest cavity. Deformity 
of the pelvic bones results in a narrowing of the pelvis. ‘The spine may become 
curved in one or other direction. 


At post-mortem, the bones are soft and porous and can be cut with a knife. 
On longitudinal section of long bones, a sub-periosteal deposit of newly-formed 
and spongy osteoid tissue may be seen. The epiphyseal cartilage is considerably 
widened and at its metaphyseal border tongue-like processes can be seen . extend- 
ing into the metaphysis. The zone of provisional calcification in the metaphyseal 
region does not appear to be intact as is the case. in the normal bone. The> 
normilly yellow fatty. marrow’ becomes reddish. Rickets isa chro- . 
nic disease, extending over many months, and badly-affected animals usually. . 
die from complications such as broncho-pneumonia. ~ | 
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PREVENTION. The onset of rickets can be prevented by proper care and feeding. 
The soil of mineral-deficient tracts may be treated with chalk or superphosphate. 
Pregnant and lactating animals should be fed.on a diet of correct Ca. and P. 
balance. Treatment is successful in uncomplicated cases by giving optimal 
supplies of Ca. and P., together with sufficient vitamin D. Under these cir- 
cumstances, skeletal deformities will be largely corrected. Artificial pre- 
parations containing Ca. and P., such as bone-meal, lime-water mixed with milk, 
and dicalcium phosphate are effective. Cod-liver or shark-liver oils are recom- 
mended for stall-fed or caged animals, 


OSTEOMALACIA. 

This is a disease of adult animals, characterised by emaciation and by soften- 
ing, fragility and multiple deformities of the bones. It is most commonly seen 
in pregnant or lactating cows and ewes. Sows and goats are less commonly 
affected, and the disease is not met with in dogs. In all classes of cattle the co- 
dition may assume enzogtic proportions on soils and pastures deficient in P. 


The disease is closely allied to rickets, in that the underlying factor is a dis- 
turbance in Cia. and P. metabolism. In bovines, osteomalacia has been shown 
to be caused by a deficiency of P. Too frequent pregnancies and a heavy milk 
yield lead to a depletion of the Ca. and P. reserves, so that, if these minerals are 
not supplemented in the ration, osteomalacia may result. The Cisease is also 
associated with the vitamin D content of the diet and with various soil and climatic 
factors governing the P. contents of the herbage. 


Symptoms and Lesions. As in rickets, there is a depraved appetite, the ani- 
mals devouring decaying carcases and bones, which may be lying about, in the 
efforts to satisfy their P. requirements. In S. Africa, the animals sometimes 
suffer from botulism, owing to the ingestion of Cl. botulinus toxins which may 
be present in decaying carcases. At the same time, the animals lose their normal 
appetite, become emaciated and show deformities of the long bones and a charac- 
teristic upward curvature of the spine. There is also stiffness in walking and 
lameness. The limb bones do not usually bend under the body weight but are 
liable to fracture on sudden movement. In cows, fractures of the pelvis may 
occur during service. Osteomalacia is a chronic affection and symptoms appear 
only when the deficient feeding is continued for some time. 


Changes similar to those of rickets are found in the bones, but there are diff- 
erences due to the stage of development of the bones in the two diseases. In 
osteomalacia, as a result of bone resorption, the marrow cavity of the long bones 
is widened and the cortical bone is thin, spongy, brittle and soft and can 
be cut with a knife. The marrow is red and studded with haemorrhagic spots. 
The bones may show recent or old fractures. In osteomalacia, the changes 
in the bones develop after the completion of chondral ossification .These changes 
are mostly confined to the line of growth in the region of the metaphysis, where 
the provisional line of calcification is broken by islands of cartilaginous cells and 
osteoid tissue. The epiphyseal cartilageis widened and projects into the 
metaphysis. 


PREVENTION and TREATMENT are as for rickets. 


OSTEO- DYSTROPHIA FIBROSA. 

This disease is characterised by considerable resor ption of bone by osteoclasts, 3 
replacement of the resorbed bone by soft fibro-osteoid tissue, followed later by 
fibrosis of the marrow. Among animals, the affection is one of horses dogs 
goats and swine. In equines, it occurs in enzootic foim and outbreaks have been 
described as ‘big head’: ‘osteoporosis’ and ‘bran’ disease”, In swine, the disease 
ig known as ‘snuffles’. eee ih gt tore it fos 


12g 


The disease is associated with a relative excess of P. in the food. It has been 
reproduced ba feeding horses on a P.-rich diet, in which the P2O5 : CaO ratio 
exceeds 2: 1.. An excess of P. has:the effect of making the diet relatively deficient 
in Ca. ete the condition may be looked upon as a Ca. deficiency. In countries, 
where. the disease commonly occurs horses are generally fed on oats barley 
maize and bran, all of which are rich in P. and relatively deficient in Ca.. That 
the disease can be produced on a diet deficient in Ca. alone has been demon- 
strated experimentally in dogs. 


SymMproms and Lesions. ‘The disease is chronic and is shown by lameness, 
incoordinated movement, a harsh coat, general emaciation and bone thickening. 
The facial bones become progressively enlar ged (‘big head’) , first in the lower 
jaw and gradually extending to the whole jaw. As a result, the area occupied 
by the tongue is reduced, so that mastication becomes difficult, the teeth injure 
the tongue and food. is dropped from the mouth. When the nasal bones are 
involved, as in swine, breathing becomes snuffling and laboured. There are 
cases. where the disease runs quite a brief course, facial enlargement is rarely seen 
and the animal shows only a transient and at times shifting lameness. Such cases 
may show alternating periods of improvement and relapse. Treatment may 
be followed by recovery, in which case the bone enlargement may persist in- 
definitely. 


Examination of the bones after maceration shows them to be spongy in tex- 
ture. The compacta of the long bones becomes thin and the spongiosa so rari- 
fied that the whole metaphyseal region is continuous with the marrow cavity, 
there being few trabeculae left intact. 


Dracnosis. The condition can be diagnosed readily if there are gross changes 
in the bones. Lameness in horses of an obscure and shifting nature in areas 
where cereals are fed extensively and where the soil and the pastures are known 
to be deficient in Ca. should give a clue as to the nature of the disease. | 


PREVENTION and TREATMENT. Preventive measures are helpful in early stages. 
Measures recommended for rickets and osteomalacia are equally effective for this 
disease. Lime-water may be given to horses in enzogtic areas as a routine prac- 
tice during watering. Feeding of hay and green grass will help to balance a 
cereal ration. Affected animals can also be successfully treated by adding a 
tablespoonful of calcium carbonate daily to the feed for about two months. 
This treatment is said to be more effective, if 50——100 c.c. of 1.0 per cent. solution 
of colloidal magnesium hydrate is injected subcut. or intrav. 


| P.. anGaritoee 
TETANY. 


By tetany is meant attacks of tonic muscular spasms, usually bilateral and as- 
sociated with pain and hyperaesthesia. There may be loss of consciousness 
late in the attack or not at all. In animals, tetany is a symptom associated with 
various diseases, rather than a definite clinical entity. It occurs in two forms, 
“Jactation tetany ’’ and ‘‘simple tetany.”’ 


- Lactation or Grass Tetany. 

This is a. condition of milch cows, characterised by tetanic contraction 
of - the. limbs, - general. disturbance and nervous . symptoms,.. and 
frequently associated with .an | abrupt © change . of) ‘pasture. or. © with 
the first grazing of the season... It-is most common in the early spring, usually 
within ‘one to five weeks ‘of animals being turried out to graze 3 occasionally in 
_ Winter: during stall-feeding when the diet has been abruptly changed to a large 
quantity of-corn and little ‘hay... Such altered: conditions bring about.a sudden 
and complete change inthe mineral composition of the diet and. this acts as a 
predisposing factor. There is then found .a* ttioderate fall in “blood. Ca. and 
considerable fall in blood Mg. In consequence, there is increased excitability 
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of the neuro-muscular system and the tendency to tetanic spasms. A fall in 
the level of blood Ca. is also known to be associated with ‘lambing sickness’ in 
ewes. 


Symptoms. In mild cases, the initial symptoms are a drop in milk yield, loss 
of appetite and lassitude. Within 24 hours other symptoms appear viz., 
inclination to lie down and reluctance to rise, nervousness, rigidity of the neck 
and facial muscles giving a tetanus-like appearance, fibrillary twitching of various 
other muscles, dilatation of the pupils, grinding of the teeth, salivation and 
foaming at the mouth. In severe cases, the animal may. be unable to rise. Con- 
vulsive attacks occur from time to time in the form of general clonic spasms, strug- 
gling and kicking movements of the legs, loud aoe and .often much excite- 
ment. 


TREATMENT. Combined Ca. and Mg. therapy is the only rational treatment. 
The following solution may be given intrav.: calcium chloride 40 g., magnesium 
chloride 15 g., in sterile water 300 c.c. If convulsions and excitement are pro- 
nounced, chloral hydrate (30—-35 g.* per 1,000 Ib. body weight) is added to the 
above solution, or given alone. 


Simple Tetany. | 

This is probably always secondary to some toxic factor or to specific 
metabolic disorders. The immediate cause is a fall in blood Ca., dueto 
conditions of which the following are best known, (a) functional disturbance 


of the parathyroid glands, which regulate the level of blood Ca., (b) helmin- 
thiasis, in which symptoms are said to be due to absorption of worm toxins. 


Symproms. The attack may come on without demonstrable external cause or 
it may be produced by excitement. The tonic convulsions may be localised in 
the muscles of the anterior or posterior extremities or may sometimes involve 
most of the body muscles, thereby causing the animals to assume characteristic 
positions. The general attack is often preceded by rapid muscular twitching, 
stiffness of the hind legs, general unrest and nervousness. The animal lies with 
neck and legs stretched out. The mucous membranes and the unpigmented skin 
may show cyanosis, when there is marked spasm of the respiratory muscles. There 
may be only one attack or a succession of transient ones, while one attack may 
last several days. Prognosis is usually favourable if the underlying cause can be 
ascertained and removed, but occasionally death occurs from prolonged suspen- 
sion of respiration. 


TREATMENT. While the primary cause must be looked for and treated, seda- 
tives (bromides, chloral, morphine) are indicated. During the convulsive attacks 
calcium boro-gluconate, 300— 400 c.c. of 20 per cent. solution, alone or with 
chloral hydrate, should be given intrav. The diet should contain a liberal supply 
of minerals and alkalies. 
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AVITAMINOSES or VITAMIN-DEFICIENCY DISEASES. 


The term “vitamins”? comprises a group of complex organic substances, occur- 
ring in small quantities in fresh, natural foodstuffs. The absence or inade- 
quacy of these factors in the dietary induces various disease conditions. So far, 
fifteen vitamins have been chemically identified and the pathological symptoms 
due to particular deficiencies have been described in various species of animals 
(see list below). Quite possibly, -other vitamins remain to be discovered: 
The chemical nature of vitamins as well as the pathological syndromes ‘ascribed 
to their deficiency are widely sea $0” that: ehoress is woahy ptecties! justificar 
tien for. classing . them: in -one.- -BEOUP, - : “ 
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Vitamin. - Symptoms. Species —- |-_—~S&KRich sources. 
ae ~ affected. 
SN: eee ... | Night blindness, kera- | All species, .;. | Cod- and shark- 
titis, xerophthalmia. |. | liver _ oils; 


green feed. 


B. complex. ... | Beri-beri, curled-toe | Man rat dog] Yeast, _ liver, 
(Comprises 10 | paralysis in chicks, | pig chick. green feeds, 
different vita- | black tongue in dogs, milk. 
mins, all oc- pellagra in man. 
curring in 
yeast.) 

Or. siete curvy. -.., | Man monkey | Orange, lemon, 
guinea-pig. green feed. 

1D. $e; Giokets.20:. ... | All species. .., | Cod-liver oil. 

sun-cured hay 

E. ... | Sterility. Jel Rak ... | Wheat-germ oil, 
green feed. 

LS Slow coagulation of | Chick ox.  ... | Soya-bean, rice 

blood. bran, green 
vegetables. 


This list shows that all the vitamins are not essential for all species. For- 
tunately, cattle and other ruminants are unique in requiring in the diet only 
vitamins A andD. Moreover, in tropical countries vitamin D is producedin the 
body by the action of sun’s rays on the cutaneous fats. ‘ Nearly all the recog- 
nised B-factors as well as vitamin K are produced by bacterial action in the 
rumen, and vitamin C is also synthesised in the body of cattle. This is not to 
say that further addition of these vitamins may not be helpful to ruminants at 
certain stages of life. Most cattle feeds are rich in vitamin E, but there is in- 
conclusive evidence that this vitamin is essential for ruminants. Poultry and 
swine require B vitamins as well as vitamin K, but the presence of vitamin C in 
their feed is not necessary. 

Vitamin A. 

This is the most important vitamin from the point of view of animal husbandry. 
In Indo-Pakistan, the deficiency has been reported from most parts, chiefly in 
working bullocks and poultry. Ordinary livestock feeds contain little or no 
preformed vitamin A, but the body is able to convert into vitamin A the yellow 
‘pigment, carotene, found in all fresh green fodder. Leguminous plants, fresh 
grasses and young cereal plants are rich sources of carotene, containing about 
130 mg. per kg. of fresh material. Ordinary hays are medium to poor sources 
ofcarotene (0.1—10 mg. kg), while straws and concentrates (other than yellow 
maize) contain practically none. The maintenance requirement of carotene 
for all species is 25-30 micrograms per kg. body weight (1 micrgram-1/1,000 
mg.). Growing animals require two or three times this amount, while pregnant 
animals may require ten times as much for normal calving, at least during the 
last two months of gestation. The requirement of lactating animals is also two 
to five times the maintenance scale. If more carotene is given than is immediately 
required, it is stored in the body as vitamin A, mainly in the liver, 
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_ Symptoms of vitamin A deficiency appear in calile of all ages after they, have 
been long enough on a ration containing too little carotene or vitamin A. The 
period of depletion depends on the age of the animal, as well as its previous 
feed. In young calves, the symptoms may appear in less than two months, where- 
as in older animals which have been on good pasture symptoms may appear only 
after six months. The first detectable symptom is nyctalopia or night blindness. . 
This can be observed by making the animals move about in a dim light, as during 
the late evening, and seeing if they can avoid obstacles placed in their way. If 
the eye is examined with the ophthalmoscope, the normal yellow colour of the 
tapetum lucidum of the retina is seen to be bleached. Papillary oedema is also 
noted in more severe cases. Unless vitamin A is given, the condition may ra- 
pidly become permanent owing to injury to the optic nerve. The growth-rate 
of young anfmals suffering from vitamin A deficiency is slowed, their coats are 
rough, and they are hump-backed. In older animals after night blindness 
further changes occur in the conjunctival epithelium. There is extreme photo- 
phobia and lachrymation, the animals are dazzled, blinking unduly when ex- 
posed to bright sunlight. Later, the cornea become hazy and sometimes ulcera- 
ted--7in advanced cases the animals die, often from secondary causes, such as 
pneumonia. 


Cows or bulls may lose their reproductive ability, but generally cows on 
vitamin A-deficient ration remain apparently normal themselves, even though 
they are getting insufficient amounts of carotene or vitamin A for normal re- 
production. However, calves from such dams are often blind and weak and 
unsteady on their legs. Sometimes the calves’ eyes are normal at birth, but 
become blind within two or three days. Even calves that are apparently normal 
often suffer from ‘white scours’ (see p. 23) and respiratory disorders such 
as. pneumonia, and the death-rate may be very high during the first three or 
four months. For prevention, cows should be given at least 20 lbs. of fresh 
greens daily during the last two months of gestation. If no green fodder is avail- 
_ able, 2—3 oz. of cod- or shark-liver oil (containing at least 2,000 I. U. per g. of 

oil) may be given. Tne new-born calf should have free access to its mother’s 
colostrum—by sucking rather than from bucket—, colostrum in adequately-fed 
animals being normally a very rich source of vitamin A. But where the mother 
has been stall-fed for a long time and has received only scanty green feed the 
colostrum is deficient in vitamin A and the calf should then be given shark- or 
cod-liver oil, say 3-~4 c.c. on the first day, 2—3 c.c. upto the fourth day and 
I—2 c.c. thereafter. ot 


In horses, hoof growth is abnormal and the horn is rough and scaly. Large 
amounts of keratinized epithelium are present in the urine. Prolonged treatment 
with carotene-containing feeds brings the hoof back to normal condition. Sows 
on A-deficient ration often give birth to pigs without eyeballs. Paralysis of the 
hind legs is also commonly met with. In puppies, deafness may arise from degenera- 
tion of auditory nerves. Chicks suffering from A-avitaminosis have inflamed 
‘eyes, white cheesy material accumulates under the lids. Often, a white 
film forms over the nictitating membrane. Pustular lesions are found in the 
mouth and pharynx (see p. 67). 


Vitamin B deficiency. 


Vitamin B synthesis does not occur in very young animals and the adminis- 
“tration of some of these vitamins is of value in treating white scours. The most 
‘important is nicotinic acid (the pellagra-preventing factor), which should be 
given along with vitamin A. The disease, known as ‘sweating sickness”’ in 
Kenya is cured by giving yeast or liver extract,—both rich sources of vitamin B. 
~The symptoms of this disease are very like those of canine black tongue and human 
pellagra, both of which are now ascribed to nicotinic acid deficiency. 
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Poultry and swine require nearly all the B-factors in their diet. In practical 
feeding of poultry, no special precautions are required if the birds are given 
whole grain, green vegetables or skim milk. But if the birds are kept on mash 
alone, they may develop a syndrome called ‘cur led-toe paralysis’ due to insuffi- 
ciency of vitamin Ba (riboflavin). In this disease, the toes are curled inward or 
under and the chicks have to walk on their hocks. 


Vitamin C. 

All farm livestock, including poultry, usually synthesise enough vitamin C for 
their requirement. Nevertheless, the breeding efficiency of some bulls can be 
greatly improved by vitamin C therapy. Hcwever, ithas to be injected, subcut. 
or intramusc., as if given by the mouth the vitamin is destroyed in the rumen. 
The semen of such bulls before treatment is found to contain very little vitamin 
C. Bulls weighing 1,000 Ibs. may be given one gramme of pure vitamin C (as- 
corbic acid) twice weekly. It also seems that vitamin C treatment of cows that 
fail to conceive is helpful in certain cases. 


Vitamin D. | 
Rickets (see p. 127) is rare in the tropics, as the sun’s ultraviolet rays produce 


vitamin D in the bodies of animals at pastures, as well as in such roughages as 
hay produced by sun-curing. — ~ 


Vitamin E. 


It is not yet established that vitamin E is essential for cattle though this vitamin has been 
claimed as a cure for non-infective sterility in cows (see p. 152). Since most cattle feeds contain 
much vitamin E, a natural deficiency of this factor will be very rare. 


‘Crazy chick disease’ or nutritional encephalomalacia has been noted in commercial flocks fed 
on mash alone. When the chicks attempt to walk, they fall forward backward or to one side and 
then wheel in circles. Later, there are tremors of head and leg, and prostration, with legs extended 
and head sometimes retracted. Most early cases are cured by including in the diet 1 per cent. 
of wheat-germ oil, cotton-seed or soya-bean oil. 


nay ee R. 


This vitamin is required for the formation of prothromb'n. Chicks reared on K-deficient 
diet show progressive increase in the clotting-time of blood. The result is extensive. haemor- 
hages in the body. Fortunately, this vitamin is fairly widespread in nature, so that deficiency 
is rare. Cattle elaborate this vitamin in the rumen. However, in “sweet clover disease’? which 
occurs in cattle fed with improperly-cured sweet clover-hay or silage, there is hypoprothrom- 
binaemia and haemorrhages, and medication with vitamin K is effective. The causative factor has 
been identified as a coumarin derivative. 
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URINARY LITHIASIS. 


Urinary calculi are not uncommon in livestock in India and Pakistan e.g., in 
working bullocks. Experiments on other animals have shown that calculus forma. 
tion. is “encouraged by deficiency of vitamin A and phosphate in the diet, and 
also by the presence of calcium in excess and of some unknown toxic substance 
found in certain cereals. Deficiency of vitamin A together with an incorrect 
Ca./P. ratio is especially liable to lead to calculus ; a diet that is defective in only 
one of these two factors is much less prone to cause lithiasis. The relationship 
of these findings to domesticated animals remains to be determined. 


DNL PRG 
DEFICIENCY or EXCESS or TRACE ELEMENTS. 


The term. ‘trace element’ is used to refer to any element which occurs in minute 
amounts in living tissues, whether it is known to serve a useful purpose or not. 
Of elements known to be of use may be mentioned, iron and copper in respect of 
blood production and composition, and todine in the thyroid gland. Cobalt is 
an example where the importance of the element is only brought to light when 
there is a deficiency of it in the soil and herbage. With other elements, such as 
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fluorme (see below) and molybdenum, excessive amounts in the food or water 
produce disease owing to a chronic intoxication. Plants as well as animals 
suffer from ‘trace element diseases’. | 


The following are some of the conditions in animals occurring in various parts 
of the world caused by deficiency or excess of trace elements. In Indo-Pakistan, 
it is most probable that similar diseases occur, but apart from fluorosis no investi- 
gation has yet been made. Deficiency of cobalt causes ‘pine’ or ‘pining’ of cattle 
and sheep in Scotland in areas with sandy subsoil, ‘bush sickness’ in New Zea- 
land, ‘coast disease’ in S. Australia, ‘nakuruitis’ in S. Africa, ‘salt sick’ in 
Florida. These may be described as wasting diseases. Animals may be treated 
with crude iron oxide, which contains cobalt as an impurity ; or pastures may 


be dressed with artificial manures containing cobalt at the rate of 2 Ibs. of 
cobalt sulphate per acre. 


Deficiency of copper causes.an anaemia of suckling pigs, ‘falling sickness’ of 
cattle in W. Australia, ‘swayback’ or ‘enzogtic ataxia’ of lambs (see also, Molyb- 
denum). 1 hedlatter is characterised by demyelination of areas of the cerebrum 
due to acopper deficiency of the pregnant ewe. For control, the pastures may be 
dressed with copper sulphate, or animals may be dosed with it e.g., cattle take a 
daily dose of 40 mg., sheep 5 mg. For piglet anaemia, the sow’s teats may be 
dressed with treacle containing iron and copper. 


Deficiency of manganese causes a disease known as ‘perosis’ or ‘slipped tendon’ 
in intensively-reared-.poultry. Manganese added to the diet in an amount of 3 
parts per million is preventive. Deficiencies of zinc and of boron have also been 
produced experimentally. Excess of molybdenum in the plant has been found to 
cause an intoxication, shown by scouring of cows in milk and of young cattle in a 
few areas of England. (See also ‘bovine haematuria’, P. 141). The condition can be 
cured or prevented by administration of copper, although there is no lack of 
copper in the pasture e.g., for treatment a daily dose of 2 g. of copper sulphate 
is given for as long as necessary. It is now established in explanation that an 
excess of molybdenum in the diet interferes with copper metabolism and so 
produces a relative deficiency of copper. Excess of selenium causes ‘alkali disease’ 
of horses and also disease of cattle and poultry in 8. Dakota. 


Bar: GeeeMs 
FLUOROSIS. 


This is an intoxication of animals by fluorine, due to the presence of this element 
in the drinking water, fodder or mineral supplements. Itisachronic affection, 
the symptoms closely resembling those of osteomalacia. Variation in symptoms 
and lesions depends largely on the age and species of animal concerned, the 
dosage and duration of intake of the toxic mineral and the nature of the diet. 
Fluorosis has been reported in all species of animals, as well as man. Its in- 
cidence is related to certain geological formations, such as areas in the vicinity 
of erupted volcanoes. 


Fluorine occurs in small quantity in all foods without harmful effect. It is” 
only when the element is in excess that trouble arises. A concentration of fluorine 
in water over 1 part per million is harmful. Other sources of intoxication are 
gaseous effluents from factories using fluorides as a flux. These effluents con- 
tain fluorine compounds in suspension which increase the fluorine concentration 
of soil and vegetation by settling down upon them. Fluorine compounds also 
occur at times as impurities in phosphate licks provided for growing animals. 
Symptoms appear very rapidly when the diet is also deficient in P. 


Symptoms and Lesions. The first noticeable symptcm is loss of appetite, 
followed by gradual emaciation, scurfy coat, lacrymation and digestive distur- 
bance. The animal is lame at the walk, and when standing, shifts its weight 
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from one hind leg to another. The ribs and bony eminences become prominent 
and exostoses develop on the limb bones, especially on the metacarpus and 
metatarsus. The hoofs are cracked and overgrown, so that the digits overlap. 
In man, a common feature is mottling of the enamel of the incisor teeth, and this 
is occasionally seen in animals. 


The macerated and dried bones are seen to have lost their normal colour and 
texture. They are lighter and appear abnormally white and brittle, their surface | 
is uneven and rugged from the presence of exostoses, especially at the points of 
insertion of ligaments and tendons. The periosteum is hyperaemic. In cattle 
and sheep , the summits of the molars are sharp-pointed owing to excessive wear. 
In some cases the thickened bones may not show exostoses, but if sawn longitudinal- 
ly new bone formation may be seen under the periosteum. The marrow is gela- 
tinous and contains haemorrhagic streaks. 


Dracnosis. On clinical grounds, it is difficult to distinguish the condition 
from osteomalacia. In fluorosis, the bones are not so soft as in osteomalacia and 
in the latter condition the incisors do not show mottling of enamel. Fluorosis 
may also be distinguished from osteomalacia by chemical examination of the 
blood sera and bones and of water and soil samples from the enzogtic areas. In 
fluorosis, the Ca. and P. content of the serum is within normal limits, while the 
bones water and soil contain a high concentration of fluorine. 


PREVENTION and TREATMENT. Fluorine-ccntaining forage and water are to 
be avoided. The disease can be prevented in enzogtic areas by providing feeds 
richin Ca.and P. Removal of affected animals to another tract sometimes brings 
about recovery. 

| AER aS 
DISORDERS or METABOLISM. 
ACETONAEMIA. 
(Syn. Post-parturient dyspepsia). 


This condition is due to the formation and accumulation in the blood of acetone 
and related bodies, leading to digestive and nervous derangement. These com- 
pounds can cause death if their concentration in the blood rises unduly. ‘The 
condition, though rare, is met with mainly in cattle some 8 to 20 days after calving, 
and in sheep. It is commonest in heavy milkers, particularly during stall- 
feeding. 


The disease arises from a disturbance of carbohydrate metabolism, with increased 
metabolism of fats, and this is still further increased by the formation of milk 
fatin the udder. The symptoms are attributed to acidosis, consequent on the 
increased formation of diacetic and B-oxybutyric acids, which combine with blood 
carbonates, thereby causing an accumulation in the body of CO2 and other acid 
metabolites. It is considered possible that accumulation of acetone may 
also play a part. These metabolic disturbances may be brought about either 
by feeds containing excessive protein at the expense ‘of the car bohydrates or by 
excessive loss of carbohydrate from the body, such as occurs during the formation 
of lactose and its excretion in the milk. 


Symptoms. ‘There is diminished appetite and rumination. The appetite also 
becomes capricious, the animal refusing rich food and good hay but eating refuse 
such as straw from the floor and any food contaminated with filth. There is rapid 
loss of condition.. Milk yield is much decreased... There is a tendency to cons- 
tipation, excitement and restlessness.: Other nervous symptoms such as aimless 
or delirious movement,.a wild expression and bulging of the eyes may be notice- 
able. Paresis manifested by..staggering, straddling of the legs, and inability 
to ris€ is common. .The breath has the sweetish odour of acetone and the same 
odour is penecable in thé urine and milk—rendering the milk unusable—and 
in-the ait‘of the byre. The urine is very acid and the S. G. falls to 1,005 or less. 
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Diacnosis. The appearance, usually shortly after calving, of mild digestive 
disturbance, a characteristic change in demeanour anda smell of acetone in the 
breath and excreta are significant. Confirmatory tests are the detection of 
acetone and related substances in the urine by Rothera’s test. 


TREATMENT. Give an aperient, followed by large amounts of alkali (sod. car- 
bonate, 12 0z. doses) to combat acidosis, and readily assimilable carbohydrate 
(treacle or molasses in the feed). In very severe cases, glucose should be given 
subcut. or intrav. (20 per cent. inalitreofwater). Equally good results may be 
obtained by injecting 20 to 25 g. of glucose twice daily and in this case it is also 
advisable to give sod. bicarbonate by mouth (maximum dose, 50 g. per kg. 
body weight). Chloral hydrate may be given to control nervous excitement. 
Calcium therapy and mammary inflation are also said to be beneficial in acute 
cases. Finally, one of the best preventive and curative measures consists in turn- 
ing the animals out to graze. 

MILK FEVER. 

(Syn. Parturient hypocalcaemia). rt 
_This condition affects cows in particular, and especially heavy milkers, but it 

also occurs in goats ewes sows and bitches. It usually develops within 48 

hours after calving, occasionally during the last few days of gestation if the cow 
has been milked. It is associated with tetany and unconsciousness. , 


The immediate cause is an acute fallin blood Ca., from 10—12 mg. per 100 
c.c. of blood to 5—7 mg., the most severe cases having the lower values. It may 
be noted that tetany isa symptom of pronounced hypocalcaemia, that mammary 
insufflation raises blood Ca. in milk fever and acts as a cure, that injection of Ca. 
is also curative. It may also be noted that cows are most commonly affected 
when 5—10 years old i.e., at the period of highest milk yield. High feeding 
during the last stages of pregnancy is predisposing ; complete emptying of the 
udder after calving is also an important factor in causation. 

SymproMs. Early signs are loss of appetite, constipation and restlessness, 
but no fever. Occasionally, there is some excitement, with muscular spasms 
generalised or more often confined to the head and neck. Soon there is muscular 
weakness, the animal moves unsteadily and with stiff gait. Shortly, the animal. 
becomes recumbent, appears to be in deep sleep and does not respond to external 
stimuli. Reflexes are absent and loss of the swallowing reflex renders attempts 
at drenching dangerous. The tongue hangs out of the half-opened mouth. | 
Tympany develops, breathing is slow and deep and the animal groans. 

PREVENTION and TREATMENT. Complete milkingin high yielders is to be 
avoided during the first three days. The classic treatment is insufflation of the 
udder with sterilised air. The udder and teats should first be cleaned and the 
teat syphons attached to the inflating apparatus sterilised by boiling. The air 
pumped should be filtered through dry sterile cotton wool. Before inflation the 
udder should be emptied and the «dder pumped up until air begins to escape, 
from the teat. The air may then be distributed by massaging the gland. The 
process may have to be repeated. No milk should be drawn from the udder 
for twelve hours after the cow gets up, and she should not be milked dry for two or 
three days: .e. hi | 
~ Calcium therapy has of late largely replaced mammary insufflation, because 
the action is more rapid and there is no danger of mastitis. ‘The Ca. injections 
as follows can be given subcut.: + calcium gluconaté 2 0z., boric acid: 3° gr., 
water 12 to 14 0zs._ Boil for-a few minutes to dissolve and inject when. cool.-” The 
dose of calcium gluconate is calculated as 6: e. per 100 lbs: of body weight. The 
injection canalso be made intray.; but there is more risk.of réelapsé.and it-is not 
easy to give an intravenous injection to-a recumbent cow-:~-Finally, steps are 
required to counteract tympany and inéarly stages to prevent the animal injuring 
herself. | Pai a ge PROT DIS SULIT SEF Hl HOSSOUOR 2] WoDS 
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SECTION 6. MISCELLANEOUS PATHOLOGICAL 
CONDITIONS. 


YOKE-GALL. 


This is really a bursitis, resulting from slight and repeated injury over the area 
where the yoke presses. Normally, there is no bursa at this situation, but, as 
a result of contusion of the subcutaneous tissues, a false bursa is formed by the 
collection of fluid which becomes enclosed in a sac lined by a secretory membrane. 
The condition may start acutely and later become chronic, or it may be chronic 
throughout. Much fibrous tissue is usually laid déwn, and in long-standing 
cases the swelling resembles a tumour and reaches a large size. The surface 
of the swelling, where it contacts the yoke, may be excoriated and'tender. Some- 
times, as a result of further contusion the swelling becomes acutely inflamed hot 
and tender. Such acute phases may alternate periodically with phases of com- 
parative quiescence during most of the animal’s working life. Septic infection 
of the cavity and abscess formation appear to be rare. : 


Unless the cause is removed, treatment is only palliative. Hot fomentations 
or astringent lotions are useful when the condition is recent, but for more chronic 
cases a mercury blister, repeated if necessary after a month, is indicated. 


aig? 


HORN CANCER. 


This condition is usually seen in bullocks, rarely in cows and bulls. No cases 
have been recorded in buffaloes. The condition probably occurs all over the 
subcontinent, but has received special attention in Bihar, Madras, the Central 
and United Provinces. It appears to be more common in long-horned animals 
than in small-horned ones. 


Symptoms. The condition arises in one or two ways. In the first, the earliest 
sign is a slight inflammation of the horn base, which becomes soft tender and 
puffy. With destruction of the horn-core, the horn gradually bends down 
till it hangs loosely from the head. Sooner or later, either of its own accord 
or as aresult of some injury possibly of minor ‘character, it breaks, leaving a short 
stump, the centre of which is soft and cheesy or covered by a cauliflower-like 
growth. In other cases there is no such history of insidious onset. The horn 
is quite healthy but breaks as a result ofsome violent injury, usually from fighting, 
leaving a short bleeding stump which is neglected and becomes fly-blown. Soon, 
small nodular excrescences appear and eventually the end of the stump is con- 
verted into a cauliflower-like and foul-smelling growth which bleeds with slight 
interference. In bad cases the frontal sinus may become invaded and_ filled 
with fleshy growths. The animal continues to suffer for along time, but finally 
succumbs. It is not yet known whether metastatic growths occur in the internal 
organs. 


The condition is a squamous-celled carcinoma, starting in the horn corium and 
later invading and destroying the bony core. The growth has all the charac- 
ters of a malignant neoplasm and ‘‘cell-nests’? are common. The predisposing 
factors involved are not clear. Irritation either from the head-rope or from 
maggots appears to play some part, while the presence of schistosome eggs has been 
noted. 

PREVENTION. Until the origin of the condition is known, it is difficult to discuss 
rational prevention. Surgical excision may be attempted as soon as first symptoms 
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appear, but this is likely to be successful only if the frontal sinus has not been in- 
vaded and if there has been no metastasis. In cases where a previously healthy 


horn is broken, the stump should be promptly dressed and bandaged to prevent 
infection and development of maggots. 


L. Ss: 


CONTAGIOUS OTORRHOEA. 


This is an inflammatory condition of the external auditory meatus, believed’ 
to be highly contagious. It is seen almost exclusively in buffaloes, usually in 
adults, though it is said cattle may also be affected. The disease is common 
during the rains and affects a large number of animals. Sporadic cases also occur 
but these may have a different origin. ‘The disease has been reported especially 
from Bihar, Assam, Central and United Provinces. 


The cause is unknown. Microscopical examination of the discharge reveals 
pyogenic bacteria, such as staphylococci, but none of special significance. Acari 
and microfilariae have been incriminated, but this needs corroboration. 


The skin lining the external ear is inflamed and there is a discharge, first 
serous and later muco-purulent. Soon the parts may be infested with fly larvae. 
One or both ears may be affected. There is frequent shaking of the head, and 
in bad cases the general health is affected and there is some loss of milk yield. The 
condition is amenable to routine antiseptics, but tends to recur at the next monsoon. 


It appears to be of little importance, except when many animals in one place are 
affected. 


iS: 


JHOOLING. 
(Syns. Jhoolak, Contagious necrosis of the skin). (Jhool=blanket). 


This is an infectious disease of camels characterised by the formation of cuta- 
neous tumours having a great tendency to slough and leave sores. Healthy 
camels kept in contact with diseased ones readily contract the disease. It can 
also be transmitted by rubbing a piece of the tumour on the scarified skin ; 
attempts to infect through intact skin.are less successful. Horses cattle and other 
animals in close contact with infected camels do not become infected. The 
disease is also not transmissible to small animals like rabbits and guinea-pigs. 


The aetiology 1 is undecided, but it is said to be caused by a streptothriv. It usually 
occurs in cold weather. 


The period of incubation varies from 8 to 12 days. The first sign is the appear- 
ance of hot firm and painful swellings, up to 3 in. in diam. usually on the neck, 
hind quarters or scrotum. ‘There is much irritation and, if the lesion is acces- 
sible, the animal will gnaw at it leaving a raw patch. In all cases there is slough- 
ing, the wound finally healing, leaving a small white patch which persists for 
several months. As a rule, several lesions occur about the same time and as 
some heal others develop. . The condition is liable to interfere with work and is 
usually accompanied by some debility. No lesions are seen in the internal 
organs but the regional lympk glands become acutely inflamed. 


For treatment, a strong mercuric iodide blister may be applied, this is washed 
off after three days with soap and water, the diseased area is excised and finally 
powdered pot. permanganate is rubbed into the part, Excised tissues should 
be burnt. In prevention, affected animals should be segregated at once. The 
purchase of camels having small hard white patches on the skin, and especially 
if raw patches and swellings are also present, is to be avoided. 


139 
DEG NALA DISEASE. 


This is peculiar to the buffalo and, so far as is known, is confined to the Deg 
Nala grazing area of the Punjab. The incidence is greatest during the winter 
rains but cases may be seen throughout the year. There is no particular age 
incidence. There is progressive loss of condition, but mortality seems to depend 
more on the severity of the outward lesions than on bodily derangement, though 
the latter is noticeable even when external lesions are not marked. The es- 
sential lesions are dry gangrene, frequently with sloughing, of the extremities 
viz., tail, ears, feet, anterior part of tongue, also a patchy necrotic dermatitis. 
The lesions seem to depend on interference with the arterial blood supply through 
thrombosis and sclerosis of the arteries supplying the affected part. There is 
degeneration of the lining of the aorta (atheroma), possibly due to parasitic 
invasion of the vessel wall. The disease is unconnected with ergotism or, so 
far as is known, with poisonous plants or unsuitable feed. 


ae ee 


KANTA. 
(Syns. Oil-gland disease. Uropygitis.) 


Before going into details, the gland which is involved in kanta must be re- 
ferred to. Several species of birds have above the cloaca a gland, the size of a 
groundnut bean, which together with the muscle in which it is embedded is shaped 
like a saddle. Arising from this gland are a few secretory ducts. The secre- 
tion is oily, and this according to necessity the bird takes up on its beak for 
oiling its feathers. This explains why the feathers are glossy and greasy and become 
water-proof. If for some reason the gland ducts or their opening becomes occlu- 
ded, the gland swells about threefold and the condition is then termed kanta. 
In England, this disease is not met with, except perhaps in cage birds, but in Indo- 
Pakistan it is found in all parts and in all breeds of fowls and other birds. 


The cause of the disease is unknown but it is generally considered to be due to 
' dirt occluding the gland aperture. It also sometimes develops when there is 
constipation dysentery or some contagious disease. 


All birds, male or female, young or old, may suffer, but females are the main 
ufferers ; chicks are not usually affected. Parrots, mynahs and canaries also 
suffer. Affected birds are restless, cease dressing their feathers which lose their 
gloss. In a few days the bird becomes emaciated, is off-feed and less active. 
The gland is found to be swollen and painful, it loses its usual light-yellow colour, 
and becomes reddened. ‘The secretory duct is also reddened and swollen to form 
a core. 


If the swelling is small, a few applications of tinct. iodine give relief, but 
if it is larger, the part should be fomented. At the same time, a light pur- 
gative should be given viz., mag. sulph (4 tea-spoonful) in half-an-ounce of water. 
If the kanta still persists and there is pus or blood in it, cut through the projecting 
core with scissors, if necessary after ligation, or press it and squeeze out the 
matter. Clean bedding and light food should be provided. 

Lit S, 
CIRCLING DISEASE. 

An acute, infectious encephalitis of sheep cattle and goats, caused by an orga- 
nism of the Listerella group. As to the disease in Indo-Pakistan, there is no exact 
information. There are reports from Madras and Hyderabad (Dn.) of outbreaks 
among sheep of a disease simulating listerellosis, but Listerella have not been 
isolated, This organism, also known as ‘Bact. monocytogenes’ is a small gram- 
positive motile rad, giving scanty growth in ordinary media and slight haemolysis 


t40 


on blood agar. The route by which the bacterium enters the brain is not definitely 
known, but possibly it is from the nose. 


Symptoms somewhat resemble those of toxaemia or parasitic infections. The 
affected animal isolates itself and is indifferent to its surroundings. Cattle are 
usually unsteady and may lean for long periods against a wall or pole. Some 
animals show excitement and after two or three days there is tendency to circle, 
to right or left and in one direction only. There may also bé some facial paralysis, 
with partial drooping of eyelid and ear. The head is drawn to one side. Food- 
stuffs may be retained inside the cheek. Soon, unsteadiness becomes more 
pronounced, the animal falls down and cannot rise. Practically all clinical 
cases die but the attack-rate is not high, varying from one to twenty per cent. 
The course of the disease is from three to seven days. 


Gross lesions are not seen. The encephalitis chiefly affects the brain stem 
from the anterior cervical cord to the thalamus. Lesions also occur in the white 
matter of the cerebellum and in the cerebellar meninges, but not in the spinal 
cord. The organisms can be found in sections of brain tissue. 


Circling disease may be confused with forage poisoning, gid, or pregnancy 
toxaemia. Recently, Listerella organisms have been said to cause abor- 
tion in goats and sheep, but there is no exact information. 


ADT Re cE 
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NON-SWEATING in HORSES. 
(Syn. ‘Dry coat’) 

This condition is seen among horses doing fast work in hot moist climate. In 
India, Pakistan, Ceylon and Malaya, it is common in unacclimatised imported 
horses especially in thoroughbreds (race horses, polo ponies) and comparatively 
rare In country-breds. It was stated in 1935 that in one season in Calcutta one 
one of every three race horses imported from England developed the trouble. The 
occurrence 1s seasonal, chiefly in the hot weather and monsoon, and in most cases 
it tends to disappear as the weather cools. With the onset of hot weather, the 
animals develop a rough dry and lustreless coat ; on exercise they fail to show 
visible sweating, except perhaps over small isolated areas. As the condition pro- 
gresses, there is sometimes loss of hair at certain parts, especially on the face, 
and an intense pruritus. The animal becomes listless,loses condition, develops 
polyuria, and even at rest there is a definite increase in respiration rate. When 
put to fast exercise, the symptoms may become alarming ; the body temperature 
rises by 3 or 4°F., there is distress and inability to continue. The skin becomes 
very hot. Quite obviously, these symptoms arise from an inability to dis- 
sipate body heat, so that a condition analogous to heat-exhaustion arises. As 
would be expected, it tends to be more common in dark-coloured horses, and there 
is a lasting improvement when the animal is removed to higher and more tem- 
perate regions. 


It seems quite likely that the condition originates from an endocrinal (thyroid- 
adrenal) defect in animals whose heat-regulating mechanism is subjected to gross 
overstrain. The similarity to the condition in cattle, known as ‘panting’ which 
is probably associated wich foot-and-mouth disease (see p. 59) will be noted. 
Whether the common practice in racing stables of dosing with arsenic has anything 
to do with causation is perhaps conjectural. The exact way in which an endo- 
crine imbalance operates and whether there are changes in the sweat glands are 
also points which require investigation. 


For prevention, has been recommended the administration of sodium chloride 
(one ounce tivice daily in 4 gallons drinking water) and the addition toa restricted 
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concentrate feed (oats 3 lbs, bran 1 Ib) of freshly-germinated gram (1 lb morning 
and evening) prepared as follows: 


Buecy morning place 2 Ibs. clean washed gram in agunny bag, hang the bag in a bucket of 
water, after 5 or 6 hours remove and hang up in the shade till next morning when half may 
be fou The remaining half to remain till evening and to be then added to the. concentrate 
feed, 


For treatment, feeding of extracts of thyroid and adrenal cortex has been ad- 
vised. The pruritus can be relieved by giving partially fermented Hay (juice 
of palmyra or fan palm). 


BOVINE HAEMATURIA. 


This is a well-recognised clinical condition in which the passage of blood in 
the urine is the most prominent symptom. The disease has been reported in 
a number of countries including Germany, Switzerland, the Balkans, Gt.. Britain, 
Canada (Brit. Columbia), W. coast of United States and Australia. In India 
and Pakistan as in most countries, it is confined to hilly tracts and has chiefly at- 
tracted notice in the Darjeeling and Kalimpong areas, parts of the Kumaun Hills, 
the Nilgiris and Kulu Valley. It occurs mainly in high-lying wooded areas where 
there is lack of good natural vegetation, though even here the distribution tends 
to be regional. The disease is chronic and slowly progressive, though with 
intermissions, over a period of months or even years. There is at first no general 
disturbance of health. An early sign is the passing of small amounts of blood in 
the urine, but one may imagine a still earlier stage when the presence of blood 
could only be detected by microscopical or chemical test. Later, there is a 
more abundant passage of fluid blood or blood clots. At the same time there is 
much anaemia and body wasting, and finally, if the animal is kept, it dies of ex- 
haustion. The disease occurs in animals of either sex, but is eee under 
two years of age. 


On post-mortem, lesions are seen to be almost wholly confined to the urinary 
bladder. The lining of the organ reveals the changes that have been responsible 
for the haemorrhage. In early cases, there may simply be small areas of vas- 
cular engorgement and haemorrhage, with some oedematous thickening of paris 
of the mucous and submucous coat. Later there is ulceration, the ulcers 
being discrete or having coalesced to form irregular areas, and the formation 
of growths having a papillomatous appearance. In most advanced cases, 
lesions are found at various stages of development. In the kidney, small haemo- 
rrhages and cyst formation have been seen. 


As to causation of the condition, there is little definite information. There is 
no indication that bacteria are responsible. One possible explanation is irritation 
due to the excretion of some toxic agent in the urine, but, if this were so, more 
pronounced changes would be expected in the kidney. To explain the 
fact that the changes are mainly in the bladder and not in the kidney, the con- 
dition has been ascribed to some chemical irritant formed in the urine in the 
bladder. Toxic substances in plants have been incriminated e.g., an attempt 
has been made to show that plants containing excess of oxalates are responsible, 
since experimentally oxalic acid is capable of setting up somewhat similar lesions. 
Other plant substances, such as phenolates, silicates, have been similarly sugges- 
ted. The disease has been said to be neoplastic in origin ; it has been considered 
to be a nutritional deficiency ; it has been put down to schistosomes, and finally 
to a mould of the genus Aspergillus. Certainly, in cattle and small laboratory 
animals most ifnot all attempts to transmit the affection have failed viz., by con- 
tact, by infusing haematuria urine into the bladder, by drenching it, by giving 
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blood or urine subcutaneously: Quite clearly, the whole matter requires intensive 
investigation and this must include up-to-date haematological and biochemical 
studies. The question of trace elements also demands examination, in view of 
a suggestion that a long-continued ingestion of small amounts of molybdenum 
may be concerned. It has been stated that in haematuria the serum calcium 
and phosphorus are low and that the blood shows subnormal coagulability, 
probably due to the low calcium. By others, such changes are denied. A cons- 
tant finding has been a low urinary excretion of inorganic sulphur. For _ pre- 
vention, fodder rich in calcium and vitamins has been recommended, together 
with artificial manuring and dressing of the soil. Thus, in Australia the dress- 
ing of pastures with gypsum has been found to prevent or delay the appearance 
of the disease. It has also been stated that the disease dies out when the land 
is brought under continuous cultivation. In regard to treatment, it is claimed 
that administration of calcium and provision of better food and water act bene- 
ficially, while by others this is denied. 
| pean © mas: 


LEUKAEMIA in MAMMALS. 


This | disease is known in many species of mammals, including man ; among dorresticated 
species, chiefly in cattle swine and dogs, though in the two latter it is rare. Its presence 
in India or Pakistan is not recorded. The disease is usually lymphogenous in type, ‘tumours’ or 
infiltrations of lymphoidal cells occurring in lymph glands, digestive tract, spleen, _ liver, 
sometimes heart-muscle and bone-marrow. There are various theories as to the origin of 
leukaemia. Successful attempts at transmission have not been reported. Quite possibly, the 
disease is hereditary, as it is known to be in mice. There are strong reasons for looking upon 
the leukaemias as neoplastic diseases viz., malignant tumours of the haemopoietic tissues 
{see also fowl leukaemia, p. 87). 

In cattle, leukaemia has been chiefly studied in Germany, where it is of economic importance 
isually attacking animals of six or seven years of age. There is often anaemia and lymphocytosis. 


SECTION 7. MISCELLANEOUS SUBJECTS. 


HEAT REGULATION 1n ANIMALS. 


Animals can be classified as ‘homoiothermic’, ones which have a uniform 
body temperature, and ‘poikilothermic’, ones whose body temperature varies 
with the surroundings. Good heat regulation is essential for proper expression 
of the vital functions of growth production and reproduction. Heat regulation 
implies a balanced heat production and heat loss, and theoretically either or 
both may be modified to enable the animal to withstand excessive cold or heat. 
Such regulation is said to be physical or chemical (see below) and is under the 
control of the sympathetic nervous system and of the thyroid and adrenal glands. 


HEAT PRODUCTION. 


Heat production in the body is the result initially of chemical changes  viz., 
oxidation of food, which has to be given in amount adequate to satisfy the body’s 
heat and other requirements. The main source of heat production is the volun- 
tary muscles, and these are of special importance so far as the production side is 
concerned. Increased bodily activity means not only the production of more 
heat but its more rapid production, since a rise of temperature of 10°C increases 
the velocity of a chemical reaction two or three times. At the same time, there: 
is an increased O, uptake and CO, output by the tissues, values which can be 
measured and expressed as a ratio, CO,/O., known as the respiratory quotient 
(RQ) which is thus a reflection of the level of metabolism. Estimation of 
RQ is in fact a commonly used indirect way of measuring the body’s metaboilsm. 
The rate of metabolism is proportional to the body tepmerature, and bovh, as 
would be expected, have a day-night variation. 


When the body is cooled, heat production is increased as a_ result mainly 
of greater thyroid-adrenal activity. When the exposure to cold is excessive or 
prolonged, the animal shivers, shivering being defined as a generalised invol- 
untary trembling of the muscles which is convulsive and rhythmic. This method 
of reinforcing heat production is called chemical regulation and in this way the body 
can raise its metabolism by 30 per cent. Fever represents a defence reaction, 
which is the immediate result of increased thyroid-adrenal activity. 


HEAT LOSS. 


Twenty per cent. of the heat produced is used by the body for its vital pro- 
cesses, the rest has to be dissipated. In higher mammals heat loss is a much 
more important means of regulation than heat production, which for indi- 
viduals at rest is much more fixed. So far as the environment is concerned, 
heat loss is largely conditioned by air temperature, and there are indeed methods 
by which the cooling power of the air may be measured with some precision. 
Actually, air temperature is not the only element concerned and what is known 
as the effective temperature of an atmosphere also takes into account its humidity 
and its movement. The air temperature at which, in the fasting animal at rest, 
heat production just balances heat loss is called the critical temperature—this varies 
with animal species and even individuals, but for cattle it is about 56—60°F. 
The word ‘critical’ implies that below this air temperature what is known as 
physical regulation (by radiation, etc.—see below) is unable to prevent the body 
temperature falling. As the air temperature falls below the critical temperature, 
chemical regulation begins to assert itself. As the air temperature rises above the 
critical temperature, increased heat loss by physical regulation is required, and 
when this type of regulation no longer suffices the temperature of the body begins 
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to rise. The critical temperature (c.t.) for an animal can be raised or lowered 
in certain ways e.g., by giving food one lowers the c.t., by removing the coat 
the c.t.israised. The range of air temperature between the c.t. and that at which 
an animal’s body temperature begins to rise is called the range of thermal neutrality. 
In this zone bodily combustion and expenditure of energy are minimal, that is 
to say, the animal is living at its most economic level. 

MEANS OF HEAT DISSIPATION IN VARIOUS ANIMALS. 

This varies in different species. 

Man. Much of the basic work on the subject has been done'on man. The 
skin is the chief organ of regulation, heat loss being effected by radiation, con- 
duction, convection and evaporation. Radiation is facilitated by a rising skin tempera- 
ture, that is, it becomes more effective as the air temperature rises. The rising 
skin temperature leads by reflex action to dilatation of the skin vessels. The 
increased radiation in turn cools the skin. Conduction is mainly effective in 
humid air at low temperature, and is impeded by humid warm air. Convection 
is important in moving air. Evaporation is facilitated by increasing skin moisture 
(activity of sweat glands) and dry air, and is impeded by moist air, especially 
when it is calm. When radiation, as a factor in physical regulation, is not 
“enough to keep the body cool, it is assisted by evaporation. Apart from sweat 
gland activity, there is a certain constant loss of water from the skin by simple 
physical diffusion, which is called insensible perspiration. 


Horse. Regulation is efficient. It needs must be, since the horse often has to 
do fast work. Radiation and evaporation are important controlling agencies, 
and the animal has active and well-distributed sweat glands. 


Ox. In this species the skin is less important for regulation than the respira- 
tory tract. Exposure to heat results in an increased rate of respiration, which 
is of shallow character, so facilitating loss of heat by evaporation of water from 
the respiratory passages. In very hot air, the ox ‘pants’ like a dog. 


Regulation in the ox is less efficient than in the horse. An air temperature 
of 80° F is about the level at which regulation begins to fail, though the level 
varies with breed, etc., (cf. zebu and european.). Although there are few sweat 
glands—mostly located on the muzzle—the function of the skin is not to be under- 
rated. Thus, if a cow’s skin is sprayed with oily fly repellents her milk produc- 
tion will decline, due no doubt to some embarassment of heat loss. The acti- 
vity of the skin in fact is related to (a) its surface area, (b) its pigmentation, 
(c) the hairy coat. With regard to (a), it may be noted that in gencral smaller 
animals are at an advantage in hot climates since they have a relatively lower 
heat production and relatively larger surface for heat loss. To what extent this 
principle is modified in the ox by the greater lung capacity of the larger animal is 
perhaps uncertain. It seems, however, that the large dewlap and hump of the 
zebu, like the ears of the elephant and the comb and wattles of the fowl, may be 
a means of increasing surface radiation. As to (b), melanin prevents penetra- 
tion of ultra-violet rays but absorbs heat rays so that skin temperature is raised 
and there is greater radiation. As to (c), the factors are colour length 
and density. Dry hair is a bad conductor, hence the coat (like clothes) is in- 
sulating and prevents heat loss by radiation. In some non-sweating animals, 
heat radiation is increased by a hair-erecting mechanism. ‘This however is 
far less effective than sweating. A white coat is much less absorptive of external 
radiant heat—mainly from the sun—than black or red. The white coat of many 
zebu breeds is thus an enormous advantage in hot countries, especially when the 
coat is short. This largely explains why a ‘“‘grey’? bullock in training can 
labour unperturbed-in the heat. | 


Buffalo. Regulation is of the same type as in the ox but is poor, a fact which 
coincides with the Very wide normal Variation of body temperature (ds—ro4? F). 
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In young buffaloes particularly, there is a liability to overheating or overcooling. 
The buffalo is a slow mover and its basal metabolism is probably low compared 
with the ox, so that heat production tends to be depressed. The absence of coat 
and the black skin will assist radiation, while heat loss by evaporation is sought 
by the quasi-artificial method of ‘wallowing’. With exposure to cold, on the 
other hand, the absence of a coat is compensated for by a thick layer of sub- 
cutaneous fat. 


Pig. Regulation is similar to that of the buffalo, assisted by evaporation from 
the moist snout. Swine readily ‘wallow’ in hot climates. 


Sheep goat and camel. Regulation is similar to that of the ox. In sheep, 
the coat is a special factor for preventing overcooling or overheating. Breeds of 
sheep and goats are said to vary in their heat resistance, as might be expected, 
and their productivity similarly varies. | 


Elephant. Both skin and respiratory tract are believed to assist in regulation. 
Sweat glands are said to be present but sweating is slight. 


Dog and cat. Regulation is said to be better than in herbivores but is of the 
same type. Dogs are provided with localised sweat glands (pads of feet). In 
cats, evaporation of saliva from the fur is said to assist heat loss. In the cold, 
these animals like many others have the habit of curling up, so reducing surface 
exposure for radiation. 

Fowl. Regulation is by evaporation from the respiratory tract. On the whole, 
white-feathered breeds should be better for hot climates. 


MAINTENANCE OF BODY TEMPERATURE UNDER ‘ABNORMAL’ CONDITIONS. 


ExcEsstvE Cotp. This in general is more easily supported than excessive 
heat. Important factors in resistance to chilling are a relatively large body in 
good muscular condition, and a thick coat. Dry cold is more readily supported 
than moist cold, since the latter increases the conductivity of hair. 


ExcesstvE Heat While heat loss is more important for regulation than 
heat production, there is a decrease in production of 36 calories per square 
metre body surface for every 1°C rise of air temperature, especially up to the 
critical temperature. Also, continuous exposure to heat tends to reduce heat 
production. 


Of great importance to animals, such as cattle and goats, in hot countries is 
protection from solar radiation. The amount of this depends on _ cloudiness, 
length of day and angle of incidence of the sun’s rays. To be noted, however, 
is that radiant heat as affecting living bodies comes not only from the sun but also 
from the surroundings e.g., the ground. A proportion of this incoming radia- 
tion will be absorbed, the amount depending on (a) absorption by the coat, 
(b) angle of incidence of the rays on different areas of the body. Thus, even 
on brown hides 80 per cent. is absorbed, on white hides 50 per cent. It has 
been found that the total radiation absorbed on the body surface of cattle on a 
clear midsummer day on high veldt in South Africa amounts to 17,000 kg. 
calories. Brown cattle can absorb three times as much heat from radiation 
as they produce by their own metabolism in the same time. Of the greatest 
importance therefore is the provision of shade, which reduces the radiation 
by 60 or 70 per cent. 


Overheating is due to infra-red rays i.e., heat rays, so that ‘‘sun-stroke’’ is 
really heat-stroke and may originate from other sources of heat than the sun. The 
symptoms in man are prostration, coma, muscular pain, hyperpyrexia. Pre- 
vention consists in maintenance of health, avoiding excess muscular work. T'reat- 
ment is to cool the body artificially by cold douches and fans, complete rest, 


etc, 


A 
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ACCLIMATISATION. 


Adaptation to hot climates involves quite a number of physiological changes 
which have been chiefly studied in man. There is for example an altered endo- 
crine balance, an increased blood volume to allow for more blood in the skin, 
and so on. 


With cattle especially, efforts are being made by systematic breeding to produce 
animals which will maintain productive efficiency in the heat. Thus, in the 
Gulf Coast region of the United States much progress has been made in evolving 
a zebu-european cross of beef type. Obviously, work of the same nature is 
required in India and Pakistan. While breeding may be done to improve the 
‘inherent constitution ’ and the bodily conformation (e.g., chest capacity), the 
importance of good health and of good but not high condition must be 
remembered. It may also be possible in the future to test animals for their 
fitness to withstand heat e.g., by taking the haemoglobin level, by observing 
their respiration rate before and after exercise in the sun. 


MAINTENANCE OF ANIMALS IN HOT CLIMATES. 


Apart from special breeding plans, certain recommendations may be put 
forward. for possible adoption. These are, (1) controlled seasonal breeding, 
so that the young are born during cool weather. (This of course is not always 
possible), (2) restriction of energy-producing diet, providing ample water, 
(3) full use of higher altitudes in the warm season, (4) night-grazing, with 
shading during the day, (5) protection from the ‘loo’ (hot wind) e.g., by khas- 
khas tatties, (6) young animals require special protection since their power of 
regulation is limited, (7) ‘wallowing’ for buffaloes, 


F.- .GisexlVi. 


DISTURBANCES or ENDOCRINE ORIGIN. 


The endocrine organs are ductless.glands which liberate their secretions direct 
into the blood or lymph. These secretions, known as hormones, represent 
the metabolic products of the gland cells. Their function is to regulate and con- 
trol growth, the development of sex characters, and the various stages of re- 
production, while hormones also influence the functions and organisation of 
various body units. Every gland secretes according to necessity one or more 
hormones, which either act directly through nervous channels upon a particular 
body constituent or indirectly through hormones secreted by other endocrine 
organs. The mechanism of hormone secretion is delicately balanced ; any 
departure from the normal through hyper- or hypo-function dislocates bodily 
functions and causes some diseased condition, the remedy for which may be 
complete or partial removal of the glands concerned or the giving of the correct 
hormones. 


The physiology of the endocrine system has been studied by observing the 
effects of surgical removal of particular gland or glands, by grafting endocrine 
organs from one animal to another, and by administration of gland extracts 
containing the active principles or of the laboratory-purified or synthesised 
hormones. It is perhaps peculiar that the hormones of all species are alike, 
so that the active principle from the endocrine of one animal can be used thera- - 
peutically in any other animal. Reo 

The endocrines are the pituitary, pineal, thyroid, parathyroid, thymus, pan- 
creas, adrenals, sex glands and ovary. The placenta is a temporary endocrine, 
while it is possible that still other organs may have some endocrine activity, In 
this.article the subject of endocrinology can be given only brief treatment. © ~~ 


Lay 
PITUITARY or HYPOPHYSIS. 

This is the master gland of the endocrine system, since it t controls, directly 
or indirectly, the functions of other endocrines and also has an influence on gene- 
ral metabolism. It consists of anterior intermediate and posterior lobes,, each 


of which produces characteristic hormones. The anterior lobe is ach the 


most important and at least fifteen. different hormones have been attributed 
to it. | 


ANTERIOR LOBE, 1. Growth hormone. This is a growth sie taieee. ibicbi is 
elaborated throughout the growing period and in larger amounts just before 
attainment of sexual maturity. Soon after this, the secretion of this hormone is: 
diminished due to an antagonistic action of sex hormones produced by the 
gonads on the growth hormone-producing cells of the pituitary. A slowing-: 
down in growth-rate is thus observed after puberty. Excessive secretion of. 
this hormone under pathological conditions, such as tumour growth, may result. 
in gigantism, while subnormal secretion apes to hypofunction of ane gland may 
cause stunted growth or dwarfism. One can also produce such conditions 
experimentally by giving excessive doses of pituitary extract or by removing 
the gland (hypophysectomy) in immature animals. Pituitary infantilism, 
can be cured and normal growth restored by injecting pituitary extracts con- 
taining the growth hormone. It further appears that the level of s secretion = 
this hormone is an inherited character. 


2. Gonadotropic hormones. These are two distinct hormones which stimulate 
the gonads (testis and ovary). One is the follicle-stimulating hormone (FSH), 
called because it causes the development of the graafian follicles and the sea isa 
luteinising hormone (LH), responsible. for the rupture of the mature follicle, 
release of the ovum into the fallopian tube, and subsequent formation of yellow 
fatty tissue known as corpus luteum within the cavity of the ruptured follicle. 
The function of FSH and LH in males is less marked. It is believed that FSH 
stimulates the seminiferous tubules of the testis and is thus concerned with sper- 
matogenesis, and that LH stimulates the interstitial cells of the testis to produce 
the male sex hormones. oe #3 


_ Under the stimulation of FSH, which is elaborated in large amounts: at puberty. 
and later at regular intervals (sexual cycle) throughout the sexual life of the female, 
one or more follicles develop and enlarge through accumulation of follicular 
fluid. The mature follicles protrude from the surface of the ovary and look like 
large blisters. With a little practice they can be easily felt in large animals by 
rectal palpation. ‘The luteinising hormone causes rupture of the mature follicle 
and the ovum is discharged into the fallopian tube where fertilisation normally 
takes place. Thus, these two hormones are directly or indirectly responsible 
for the development of sex characters and reproductive efficiency of an animal, 


Any interference with the elaboration of these two hormones may cause 
abnormal conditions jn the ovary. Excessive secretion of FSH may produce 
maturation of a large number of follicles, super-ovulation and multiple birth, 
while subnormal secretion may hinder the "development of follicles and give rise 
to anaphrodisia. Injection of FSH into immature animals may engender pre- 
cocious sexual maturity 5 ; ovaries of immature rats may be increased event. -en- 
or twenty-fold in weight by injecting the hormone. Ovarian dysfunction due to 
lack of FSH may be successfully treated by giving this hormone. Excessive 
doses of FSH may, however, result in super-ovulation, and, if the animal is fer- 
tilized, abortion or mummification of a number of foetuses may follow.. Ewes 
may be brought into heat by injecting preparations containing FSH and. bred 
during the non-breeding season. If the LH is not secreted at the proper time 
and in adequate quantity, the follicle or follicles developed under the stimula- 
tion of FSH may fail to rupture and become persistent or cystic so that a. con- 
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dition of constant heat or nymphomania follows from the effect of oestrogenic 
hormone (see below) liberated by the matured follicle or follicles. When 
cyst formation in the ovary is recent, the condition can be cured by giving pre- 
parations containing LH, but in long-standing cases the cysts may have to be 
broken down mechanically to restore normal ovarian function (see p. 154-5): 
On the other hand, an excessive secretion of LH may produce corpus luteum in 


an immature follicle and so prevent ovulation by imprisoning the ovum within 
a covering of lutein cells. 


3. Mammtogenic hormone. Growth and development of the mammary glands 
at puberty and during early pregnancy results from direct stimulation by two 
mammogenic hormones. One is the mammogenic duct-growth hormone and 
the other mammogenic lobule-alveolar-growth hormone. The secretion 


of these two principles has been ascribed to direct stimulation of the anterior 
pituitary by ovarian hormones. 


4. Lactogenic hormone. At parturition, a lactogenic hormone (prolactin or 
lactogen) is secreted which initiates and then maintains milk secretion. The 
act of suckling by the young is believed to stimulate the pituitary to release lac- 
togenic hormone in relatively large amounts, so increasing milk secretion. It 
has been shown that injection of anterior pituitary extract can induce milk secre- 
tion in females which produce little or no milk after parturition. 


5. Other hormones. The anterior pituitary also secretes hormones which by 
stimulating other endocrine glands control and regulate their respective secre- 
tions. ‘These are : (i) and (ii) thyrotropic and parathyrotropic hormones which 
stimulate, respectively, the thyroid and parathyroids, (iii) adrenotropic hormone, 
believed to consist of two fractions, acting on the adrenal cortex and medulla 
respectively, (iv) pancreatropic hormone which governs the secretion of 
insulin (see below), (v) metabolic hormones which by influencing the 


metabolism of carbohydrate fat and protein are concerned with general 
metabolism. 


Intermediate lobe. The intermediate lobe of cold-blooded animals secretes 
a hormone, known as intermedin, which is believed to be concerned: with 
skin pigmentation. The existence of a similar hormone in warm-blooded 
animals has been postulated but its function is not yet clearly defined. 


There is, however, some evidence that it may be concerned with water 
metabolism. 


Posterior Lobe. 1, The hormone, pituitrin, secreted by the posterior lobe 
consists of two parts, (i) a pressor principle called fitressin or vasopressin, (ii) 
an oxytocic principle called pitocin or oxytocin, Pitressin stimulates the 
muscular tissue of blood vessels, including capillaries, and hence is concerned 
with blood pressure regulation. It is believed that during milking of dairy 
cows manipulation of the teats and udder stimulates the posterior lobe to 
increased secretion of pitressin and this by causing contraction of the muscles 
of the udder forces the milk into the large channels. The hormone also 
increases intestinal peristalsis and is concerned with respiration rate and kidney 
functions. Pitocin stimulates uterine contraction and parturition and is often 
employed to hasten delivery in difficult labour. 


2. Metabolic hormones. It is claimed that the posterior pituitary produces 
hormones which are concerned with general body metabolism. 
PINEAL GLAND. __ fas : 
Its function is still obscure but an association has been claimed with 
regulation of growth and sexual development. 
THYROID. Wink cease te 
On stimulation by the thyrotropic hormone of the anterior pituitary, the 


thyroid secretes a specific hormone, thyroxine. This has been isolated in pure 
form, analysed and synthesised. | | 
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The essential function of the thyroid is to maintain body temperature by 
controlling the energy output or rate of metabolism. By variations in the 
output of thyroxine the gland provides the animal witha means of altering 
heat production to suit seasonal variations of air temperatures (see p. 143). 
Enlargement and increased activity of the gland occurs in winter. Removal 
of the gland (thyroidectomy) lowers the metabolic rate as determined by 
measurement of heat production. Injection of adrenalin (see below) also 
increases heat production, and a relation exists between adrenal medulla and 
the thyroid gland. In young animals thyroidectomy leads to stunted physical 
mental and sexual development (infantilism), while in adults the symptoms are 
physical and mental sluggishness, sometimes dryness and thickening of the 
skin, falling of hair, lack of muscle tone, obesity, and impaired fertility in both 
sexes. Feeding or injection of thyroid extract restores the condition to normal. 


The interrelations of the thyroid and sex glands have not been clearly 
elucidated, but there is evidence that the thyroid has some indirect effect on 
testicular and ovarian activity. Injection of thyroxine into rams during the 
non-breeding season stimulates their sexual activity and increases the production 
of fertile semen. Abnormal function of the thyroid in man is sometimes 
associated with reproductive disorders. Injection of thyroxine or thyroid 
product increases milk secretion. 


Thyroxine contains a large amount of iodine, and deficiency of this mineral 
in the diet may give rise to hypothyroidism, which can be prevented by supply- 
ing adequate iodine in the food or drinking water. Hypothyroidism is shown 
by clinical symptoms like those produced by complete or partial removal of 
the thyroid and is often associated with enlargement of the gland, familiarly 
known as goitre. If a female so affected is bred, the young fail to develop 
normally in physical mental and sexual activity. The condition in the young 
is known as cretinism, but this cannot be relieved by giving iodine since the 
thyroid in cretins cannot synthesise thyroxine. Excessive formation, of thyroxine 
(hyperthyroidism), possibly due to oversecretion of thyrotropic hormone, 
Increases the metabolic rate, the animal becoming mentally unstable and 
restless and prematurely senile. In man, exoghthalmic goitre is due to hyper- 
thyroidism and may sometimes be alleviated by partial removal of thyroid. 
The condition has not yet been reported in animals. 

PARATHYROID. 


The specific hormone is called parathormone, and is_ responsible tor 
maintaining the equilibrium and level of calcium in the blood. Removal of 
the parathyroids results in tetany and ultimately death. Administration of 
parathyroid extract relieves the condition by restoring the normal blood calcium 
concentration. It is also suggested that parathyroid hormone plays some 
part in the transport of calcium from the blood to the skeletal tissue. 

THYMUS. 


This gland reaches its maximal development in young animals and begins to 
degenerate shortly after puberty. Its possible r6le in development is uncertain, 
but removal of the gland (thymectomy) in successive generations of rats is 
reported to retard growth and development. On the other hand, injection of 
thymus extracts to rats is said to increase growth-rate in later generations. 
PANCREAS. 


The hormone, insulin, is liberated from cells of the islets of 
Langerhans, Its function is to regulate the blood sugar level within a narrow 
range, hence it plays an important part in carbohydrate metabolism. Inadequate 
secretion of the hormone or removal of the pancreas seriously upsets 
carbohydrate metabolism and produces diabetes mellitus. The body is unable 
to utilise and store sugars, so that blood sugar concentration increases 
(hyperglycemia) and sugar is excreted through the urine in large quantities 
(glycosuria), The disease is successfully treated by injecting insulin. The 
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eflect of pancreatectomy is not equally severe in all species, thus swine and 
goats show a relatively mild form of diabetes after the operation. Injection of 
insulin into normal animals causes a big decrease in blood sugar (hypoglycemia) 
and leads to coma and in some species to convulsions. Increase in blood sugar 
is said to stimulate insulin secretion in normal cases. 

ADRENALS. 

1. The adrenal cOrtex secretes cortin (corticosterone), which is. 
essential for maintenance of life. Hence in most species removal of the 
adrenal is usually fatal ina few days. . Injection of cortical extract is said to’ 
prolong the life of adrenalectomised animals. Subnormal secretion of cortin, in 
hypofunction of the adrenal cortex, produces in man Addison’s_ disease, 
characterised. by a bronze pigmentation of the skin, general lack of muscular 
tone, severe prostration and digestive disturbance. Cortin is curative. Addison’s 
disease has not been observed in animals. 

Cortin also takes a part in regulating sodium potassium and water metabolism. 

2. It has been lately found that the cortex elaborates another hormone, 
androsterone, similar to testosterone (see below) in chemical nature and function. 
It has been observed that precocious sexual development and masculinisation 
in females are sometimes associated with cortical tumours. | 

3. Adrenal medulla secretes adrenaline (epinephrine, adrenin or suprarenin) 
and this hormone has been isolated in pure form and synthesised. The interrela- 
tion of adrenal medulla and thyroid in regulating body heat production has 
been mentioned. ‘The function of adrenalin is to regulate blood pressure and 
heart rate, and certain types of muscular contraction. Itis also said to be 
involved in carbohydrate metabolism: ‘Therapeutically, adrenaline is used as a 
heart stimulant in shock due to circulatory collapse and is a means of checking 
surgical haemorrhage. 

TESTIS. 

This gland contains two kinds of tissue, seminiferous tubules in 
which spermatozoa are produced, and interstitial cells from which the male 
sex hormone, testosterone, is elaborated. It is stated above that spermato- 
genesis is initiated at puberty and continued throughout the sex life of the 
male under stimulation by the FSH principle of the anterior pituitary, and 
that the LH fraction is concerned with the production of male sex hormone.. 
Testosterone stimulates growth and development of the accessory sex-glands. 
(prostate, seminal vesicles, Cowper’s gland, etc.), gives the character of male- 
ness, and initiates and maintains sexual desire in males. Retarded develop- 
ment of the penis and accessory sex glands, in early castrated animals is 
due to the absence of testosterone. Testosterone has been synthesised and 
is used for correcting loss of sex drive or impotency in males. Other subs- 
tances having similar effects have been synthesised or isolated from male 
urine, but none of them is as potent as testosterone. This group of substances 
is known. as androgens. 

OVARY. 

In addition to producing ova, the ovaries elaborate two sex 
hormones viz., a follicular hormone or cestrin (oestrogen) liberated from the 
developing graafian follicles, and the corpus luteum hormone or progesterone secreted 
from the corpus luteum. 

1. Oecstrogen. The main function of oestrogen is to regulate growth and 
development of the female genitalia and the accessory sex glands, uterus 
vagina and mammary glands. As already stated, oestrogen indirectly brings 
about the development of mammary tissue by stimulating the anterior pituitary 
to secrete mammogenic hormones. ‘The phenomenon of oestrus or heat, which 
occurs at puberty and is normaliy repeated at regular intervals (oestrous 
cycle) throughout the sexual life of the female, is caused and indirectly 
regulated by oestrogen, so-called because of its oestrus-producing effect. 

A number of oestrogens have been isolated in pure chemical from from 
blood and urine of pregnant mammals and also synthesised. One such 
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synthetic product ‘stilboestrol’ is widely used therapeutically. Injection of 
oestrogens may induce oestrus in ovariectomised females and in adult females, 
which do not normally come on heat. Large doses of this hormone 
early in gestation may terminate. pregnancy by inducing oestrus. A 
deficiency in the secretion of oestrogen is sometimes manifested by the absence 
of external symptoms of heat (silent heat), although the animal may go through 
the normal sexual cycle with ovulation. 


2. Corpus luteum hormone or progesterone. Immediately after ovulation has taken 
place through the influence of pituitary LH, the space within the ruptured 
follicle begins to be filled with a yellow fatty tissue, known as the corpus 
luteum, which starts secreting its specific hormone, progesterone. This hormone 
has been isolated and synthesised. 


A chief function of progesterone is to prepare the uterus, already stimulated by. 
oestrogen, for the implantation and nourishment of the fertilised ovum and 
to maintain pregnancy. Another function is to inhibit pituitary FSH secretion 
and consequent follicular maturation and further ovulation. — Progesterone 
also protects the uterus from the contracting effect of pituitary pitocin, 
which normally acts only at parturition, and thus prevents premature empty- 
ing of the uterus. In most species, functional corpora lutea persist till the 
end of pregnancy and their removal during the early stage of gestation 
usually results in abortion or resorption of the developing embryo. In the 
mare, however, no functional corpora lutea are present during the latter 
third of gestation. It has been demonstrated recently that progesterone is 
also liberated by the placenta, and the effect of removal of corpus luteum 
in late pregnancy may be counteracted by placental progesterone. The com- 
pletion of development of the mammary glands during the first half of 
pregnancy is also effected indirectly by progesterone, which in association 
with oestrogen causes the anterior pituitary to secrete the mammogenic lobule- 
alveolar growth hormone. 


If the ovum is not fertilised. the corpus luteum is quickly resorbed, and 
after a period of rest the whole cycle of follicular maturation, oestrus, ovulation, 
and corpus luteum formation is repeated. 


Relaxin. In some species the corpus luteum secretes a hormone called 
relaxin which increases in concentration just before parturition and causes 
relaxation of the pelvic bones. Relaxin has not been clearly demonstrated 
in all mammals and its possible role and interrelations with other hormones are 
not yet fully understood. 


PLACENTA. 


It seems that the placenta acts as a temporary endocrine gland, secretes 
oestrogen, progesterone, and anterior pituitary-like gonadotropic horm- 
ones (prolan A and prolan B). The urine of pregnant women, as early as 
the third week of gestation, contains a measureable amount of prolan B 
(also called PU) which is mainly luteinising in character, a hormone (prolan A) 
resembling pituitary FSH in its effect and which occurs in abundance in the blood 
of pregnant mares from 40 to 120 days of pregnancy. These gonadotropic 
hormones are believed to be placental in origin, and are also known as 
chorionic gonadotropins. Pregnant mare serum hormone (PMS) is used therapeu- 
tically for treating sterility, anoestrus, impotency, azoospermia and_ other 
sexual disorders in domestic animals. Pregnant mares’ blood is perhaps the 
richest known source of the FSH-like gonadotropic hormone. A physiological 
test for the presence of this hormone makes it possible to diagnose pregnancy 
in equines as early as 4oth day of. gestation. The presence of large quanti- 
ies of oestrin in the urine of pregnant mares forms the basis of another method 


of early pregnancy diagnosis in equines. 


152 


ANTIHORMONES. 


It has been shown that the prolonged injection of a hormone into normal 
animals may produce an antibody or antihormone principle, so that injection 
of serum from such animals may counteract the effect of the particular 


hormone. 
Poi 


STERILITY tn CATTLE anp HORSES. 


Sterility is failure to procreate normally. Previously, the cause was mostly 
attributed to the female but it is now realised that the male may also be 
responsible. The fault in fact may be with the female or the male or both, 
and depending on cause and effect the sterility may be temporary or permanent. 
The causes of sterility fall under five heads as follows. 


CONGENITAL ABERRATIONS and HEREDITARY FACTORS. 


Lethal or semi-lethal genes produce such abnormalities as monstrosities and 
hermaphroditism. In the male, other examples are cryptorchidism, improper 
descent of the testes, testicular hypoplasia, and in females, freemartins 
(in cattle), aplasia or hypoplasia of the sexual organs and hymen persistens. 
Various cther forms of congenital deviations of the sexual organs may exist both 
in males and females. Most of these conditions, excepting hymen persistens 
which simply needs a minor operation, cause incurable permanent sterility. 
Inborn defects are easily recognised age sires giVing such abnormalities should 


not be bred from. 


NUTRITIONAL. 


Feeding has a profound effect on fertility, both in males and females. General 
malnutrition caused by poor or insufficient food, deficiency of phosphorus, 
proteins, minerals and vitamins (especially A, E, and C) in the diet may 
lead to sterility. In cattle, barring a few cases caused by vitamin A and 
iodine deficiencies, impaired fertility is usually caused by general malnutrition 
due to food shortage or very-poor quality feed. The picture is complicated by 
superimposed protein and/or phosphorus deficiencies. Lack of nutrition seems 
to impair production through the pituitary body, which controls the various 
processes of reproductive physiology. Nutritional deficiency thus can be 
considered a primary cause of some forms of sterility and manifests itself 
secondarily in the form of endocrinological dysfunctions. 


Treatment of sterility of nutritional origin should be preventive rather than 
curative in aim. Protein, particularly animal protein, is beneficial in stimulat- 
ing spermatogenesis. Vitamin CG may be given to bulls (see p. 133). 
Pot. iodide may be added in small quantities to the ration to prevent iodine 
deficiency. Both in males and females, obesity may be a contributing factor and 
the condition frequently results from rich food and insufficient exercise. The 
function of the testes and ovaries is impaired by the accumulation in them of 
fat; thus, show animals are sometimes notoriously bad breeders. 


INFECTIONS of the GENITAL TRACT and/or THEIR SEQUELAE. 


Diseases of the generative organs affecting eee in the male are mostly of 
venereal origin. 


Balanitis. Inflammation of the penis may be a separate condition, but 
usually coexists with inflammation of the sheath. Inflammation caused by 
mechanical injuries is rare, infection through coitus being almost invariably 
the cause. Various pyogenic organisms may attack the genital mucosa and 
are transmitted from female to male, or vice versa. In this condition, 
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streptococci, staphylococci, specific organisms of equine and bovine abortion, 
GC. pyogenes, etc., have been found. In the bull infection transmitted by cows 
suffering from vesicular or granular vaginitis is common, the lesions being 
‘similar to those found in the female (see below). In horses may be mentioned 
genital horse-pox, bursatti, dourine. 


While under treatment for balanitisthe animal must not be used for service, 
and the penis and sheath may be irrigated two or three times daily with mild 
and non-irritant antiseptics. In bursatti all diseased tissues should be excised 
or curetted away and the parts cauterized with silver nitrate. 


Orchitis, epididymitis, inflammation of spermatic cords, These rarely exist 
separately and it is often impossible to differentiate clinically. Infection is more. 
commonly the cause than direct violence, such as goring or kicks during 
service. Infection may be brought about by wounds of the scrotum, it may 
be of venereal origin or may occur in specific diseases such as strangles, influenza, 
dourine, etc. In the acute stage there 1s great pain which can be relievea 
by poulticing, fomentations, etc. 


Diseases of the accessory sex-glands and vas deferens. These also arise 
through infection. The conditions may be detected early if examination of the 
semen happens to be made, otherwise they are likely to remain unnoticed for 
a long time till the failure of a number of females to conceive throws 
suspicion on the male. 


Due to the anatomical position of the affected organs, no satisfactory 
treatment is possible. Penicillin or sulphonamides can be tried. 


Vaginitis. This is almost always of venereal origin and in cattle two common 
forms are found viz., granular and vesicular vaginitis. In the former, granules 
like millet seeds ferm on the mucosa of the vagina and/or clitoris. The 
course is uSually chronic. Vesicular vaginitis is an acute affection and is highly 
contagious, It appears suddenly, the vulvo-vaginal mucosa becoming much 
injected and swollen. Dark-red petechiae appear, which become vesicular 
and burst or form pustules which are transformed into ulcers. There is much 
pain and the animal is uneasy. Often the tail is raised, the cow micturates 
frequently and there is copious vaginal discharge. 


Various pyogenic organisms may invade the genital tract and set up vaginitis. 
In cattle, brucella infection is common; in mares possibly the most frequent 
cause of vaginitis is a streptococcus. Many cases are secondary to infection 
of other parts of the genital tract e.g., metritis. In this case local treatment 
will only succeed when the uterine infection is cured (see below). In general, 
the treatment of vaginitis consists of allowing sexual rest and irrigating with 
mild antiseptics. In vesicular vaginitis and genital horse-pox, healing is usually 
Spontaneous in from ten to thirty days. For granular vaginitis there is no 
definite cure but antiseptic treatment will minimise the harmful effects. 


Gervicitis. This condition is known in the mare and cow. It is the com- 
monest specific lesion of the genital tract of sterile cows and is generally associated 
with endometritis, vaginitis or salpingitis. There are varying degrees of the 
condition viz., (a) the os uteri alone may be slightly inflamed, (b) one or 
more of the annular bands of the cervical mucosa may be enlarged and 
protrude through the os, (c) the cervix may become enlarged and 
fleshy without protrusion of the annular rings. In (b) and (c) there may be 
ulceration. 


Primary cervicitis may be treated by irrigation of the cervix and uterus with 
iodine solution at. 1: 1,000 strength or by amputation of the protruding 
cervica] folds, 
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Endometritis. This is the predominating cause of sterility in cows and 
less frequently in mares (see p. 15). In cows, it varies greatly in 
degree. Frequently, no gross lesions are present in the uterus and the presence 
of the condition can only be inferred by mild cervicitis or by an atonic state 
of the organ. In the absence of any macroscopic lesions in the genital tract, 
infertility in cows having a regular oestrus may be assumed to be due to 
mild endometritis. A most important and common form of endometritis is 
pyometra and in this case oestrus is usually suppressed, 


In simple chronic endometritis both uterine horns should be injected with 
iodine at I : 1,000 strength, this acting merely as a stimulant. In some cases 
itis sufficient to paint the cervix with 5 per cent. iodine or after dilating the 
cervix to introduce a swab wetted with 10 per cent. iodoform or icthyol in oil 
or glycerine. In catarrhal endometritis, the liquid or pus should be removed 
from the uterus. Each horn should then be irrigated with iodine at 1 : 1,000 
or with 2-3 per cent. sod. bicarbonate or with mild antiseptics like I per cent. 
lysol. In bad cases, treatment may be repeated two or three times a week. 
In cattle, if a corpus luteum is palpable in the ovary it should be enucleated 
(see below). An intramuscular injection of 10 to 25 mg. of stilboestrol dipropion- 
ate is also recommended to promote an oestrus-like reaction and thus help ex- 
pulsion of fluid from the uterus. A mummified foetus in the uterus will inhibit 
estrus for long periods. A retained placenta is a common cause of endome- 


tritis. Both mummy and placenta should be removed as early as possible by 
injecting stilboestrol. 


Salpingitis. Inflammation of the fallopian tube may be recognised by rectal 
palpation. ‘The condition is commonly bilateral and associated with pyometra, 
and sterility is then usually absolute. 


In females, affection of the genital organs in the above-mentioned conditions 


(endometritis, etc.) frequently follows abortion, difficult parturmion or retention 
of placenta. 


ENDOCRINE DYSFUNCTION. 


The anterior pituitary hormones govern the growth and functioning of the 
male and female reproductive organs. The pituitary is dependent for its full 
function upon the activity of light, preferably ultraviolet, and in the male such 
deficiency of light leads to degeneration of the spermatic tubules and consequent 
infertility. It is well known that animals at freedom are more fertile than ones 
under confinement and also that some cases of sterility are cured by simply 
allowing free grazing. Incases of azoospermia and lack of libido due to endocrine 
deficiency, P. M.S. (pregnant mare serum hormone) may be used in dosage 
of 500-1,500 I. U., repeated if necessary. Some associate cryptorchidism with 


endocrine dysfunctions and claim success by treatment with luteinising hormone 
preparations. 


In the female, endocrinal sterility generally manifests itself by disturbances 
in the normal oestrus cycle and will be evinced by anaphrodisia (anoestrus) or 
nymphomania. 

Anaphrodisia. Anoestrous ovaries. In most mares and cows, specially in heifers 
with anaphrodisia, the ovaries will be small, and due to the failure 
of the follicles to ripen, no large follicle or corpus luteum will be palpable in 
either ovary. A subcut. injection of 500-1,500 I. U. of P. M. S.—pregnant 
mare serum extract (follicle-stimulating hormone) —will induce folliculation, and 
oestrus will result within two to five days. The treatment is indicated in no 
other form of sterility and should not be used when a corpus luteum is present 
in the ovaries, otherwise twins or triplets may result. | 


Large cystic ovary. Sometimes the follicle does not rupture at the close 
of the heat period but goeson enlarging to forma cyst. In this case heat 
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does not occur, but the animal’s vulva swells, the cervix is dilated and in cattle 
the tail-head rises and the pelvic ligaments sink. In early cases, the cyst can 
be removed by digital pressure per rectum or per vaginam, but in long-standing 
cases the cyst capsule is very tough and removal by puncturing through the 
vaginal wall may become necessary. This is done witha trocar, with the 
animal in the standing position, in mares a twitch being the only restraint 
necessary. One hand is passed into the rectum to hold the ovary, the other 
hand with the trocar, the point of whichis guarded witha finger, is passed 
into the vagina well forward and the cyst is punctured by thrusting the trocar 
through the vaginal wall. A second puncture may sometimes become necessary. 
The operation is frequently followed by a normal heat cycle and pregnancy 
ensues if mating be done atthe proper time of heat. 


Persistent corpus luteum. Occasionally, instead of regressing, the corpus 
luteum persists, and in such cases a heatless period of some months may 
elapse. But if the corpus luteum is expressed by squeezing per rectum, the 
cow will come on heat in two to six days, when she should be bulled. Ex- 
pression is easiest at the eighth to tenth day of the cycle. This should always 
be done carefully, otherwise haemorrhage from the ovaries may occur. Pressure 
should be exerted at the base of the body and then asa safeguard the ovaries 
should be lightly grasped for afew minutes to arrest possible haemorrhage. 
Before removal of the corpus luteum, the possibility of an early undiagnosed 
pregnancy should be considered, since removal of a corpus luteum in such case 
will almost certainly cause abortion. Persistent corpus luteum may also occur 
in the mare, but due to the characteristic anatomical structure of the ovaries 
enucleation of the corpus luteum is not practicable. 


Nymphomania. Here oestrus occurs every few days and a number of small 
cysts form in the ovaries, one each time the cow comes on heat. The condition 
is due to the failure of the anterior pituitary to secrete sufficient luteinizing hor- 
mone, hence the follicles cannot rupture. In mares nymphomania is due to a 
similar cause, but usually the heat persists continuously for a long period. 
The cysts should be ruptured per rectum or per vaginam, as before described, 
and this will cure the condition. An intrav. injection of 1,000-3,000 R. U. 
(rat units) of luteinizing hormone is recommended by some, and in mares 500 
R. U. for three to six successive days subcut. may give good results where 
intrav. injection has failed. Similar treatment (luteinizing hormone, in dosage 
of 1,000-3,000 R. U.) can be used with benefit in cows which show regular 
oestrus but fail to conceive following service by a fertile male. 


Sterility due to endocrine dysfunction is quite commonin mares, but in this 
species even normal fertility may be as low as 50 per cent. Most such sterility 
cases are ofa temporary nature, and great variationsin the normal oestrous 
cycle are observed. 


OTHER CAUSES of STERILITY. 


In males, apart from infection of the genital organs, certain other conditions 
such as skeletal abnormalities may prevent normal service. A difference in 
size between the male and female may render service impossible. Debilitat- 
ing diseases may inhibit or abolish spermatogenesis. Neoplasms may cause 
sterility. Other causes are, lack of sex desire, exhaustion, over-use, lack of 
exercise, and bad management. The male may refuse to serve from causes 
of psychic origin such as change of surroundings, nervousness, fear of pain in 
mounting. Leucorrhoea is sometimes responsible for impaired fertility ; in 
mares, this is almost always associated with cystic ovaries, and the condition 
often disappears with removal of the cysts. A primary condition common in 
mares and leading to genital infection is aspiration of air through the vulva. 
This causes ballooning of the vagina, with displacement of the os. A simple 
operation of closing the upper commissure of the vulva under local anacg- 
thesia is successful. | 
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It is to be pointed out finally that if mating is to be successful it must be 
done at the proper moment in the oestral period. This is of special impor- 
tance in mares, in which the heat period is prolonged. Also mares and cows 
sometimes strain immediately after mating and by expelling the semen render 
service infertile. This may be prevented by making the animal walk for 


some time immediately after service or by dashing cold water on the hind 
parts. 


o 


(For methods of examination of sterility cases, see appendix 4.) 
P. B. 


J.-B. P. 
PRINCIPLES or EPIDEMIOLOGY. 


Within the last twenty five years a new branch of science has developed, 
known as epidemiology, which is concerned with disease, as it appears, not in 
individuals but in populations. In the case of bacterial diseases it is 
based on bacteriology and immunology and its object it to throw light on such 
questions, as, just how and why particular diseases spread, and the relationship 
between the bacterial parasite and the population exposed to attack. 
Epidemiology is one of the foundations of preventive medicine. Armed with 
a knowledge of epidemiology, we may be in a position to intervene in the 
normal or expected course of events and save life that would otherwise be 
lost. Strictly speaking, the word epidemiology refers to human populations, 
the corresponding term in veterinary medicine is the rather cumbersome one 


of epizoétiology, while instead of ‘populations’ we speak of herds, flocks, 
etc. 


At one time, in outbreaks of infectious disease attention was confined to 
individuals that were obviously ill, the so-called clinical cases. It is now well 
realised that in such outbreaks, apart from (1) obvious and typical cases, there 
may be (2) animals whose symptoms are atypical, (3) animals which may be 
carrying the parasite without showing any symptoms, i.e., ‘latent cases’ or 
‘carriers’ ; of the remaining members of the herd (4) some may have 
recovered, i.e., have rid themselves of the parasite, and (5) others which 
may not yet have become infected. It is also known that category (5) alone 
possesses the normal susceptibility of the species, all the others having some 
degree of specific immunity, l.e., resistance to the particular parasite in 
question. A further point to be carefully borne in mind is that a_ herd 
constituted as it is of these different categories of individuals is in no sense 
static; its composition varying day by day as the infection proceeds. ‘Thus, 
shortly after the disease is introduced into a ‘clean’ herd most individuals will 
be uninfected and have a full measure of succeptibility, towards the end of the 
outbreak a state of equilibrium is reached when at any one time there may be 
very few typical or atypical clinical cases, many carriers, many that. have 
recovired in the bacteriological sence, and probably extremely few that have 
totally escaped infection. This is what may happen ina ‘closed’ herd, i.e., 
one from which other animals of the same species have been excluded, when 
it is subjected to a bacterial infection which has a low rate of mortality. If 
the infection happens to be a highly fatzl one, then of course the herd 
numbers will ultimately be greatly reduced by death. Ifagain the herd is an 
‘open’ one, i.e., one to which fresh animals are being introduced at regular or 
irregular intervals, the sequence of events will be quite different. ‘The most 
likely result of note will be recrudescences of the epidemic at longer or shorter 
intervals the magnitude of which will depend among other things on the 
numbers of animals brought in, their degree of susceptibility, the rate and 
-regularity of the importation, and the amount of space in which they are 
confined i,e., the degree of ‘contact’. The recrudescences will be revealed 
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by periodic ‘waves’ of the disease i.e.; an incrsascd number of cases rising to 
a peak and then declining. All this will show that the particular course of 
events in an infected herd is liable to be highly complex, being influenced . 
by many factors and groatly subject to chance. It is the business of the 
epidemiologist to try to unravel these complexities. 


A great deal has already been done towards this end with human diseases 
by the method of observation. In this respect some human diseases are much 
more amenabiethan others e.g., in diphtheria accurate means are available 
for establishing the carrier and the immunity rates in a population. A second 
method is that of experiment and here use has been made of herds of 
small animals such as rabbits or mice, particularly the latter. It is obviously 
quite easy and cheap to amass a herd of tame mice in the laboratory, to 
introduce some natural infcction among them and to observe what happens 
over periods of weeks or months. One may collect mice numbering scores 
or even thousands, keep them in receptacles of any reasonable size, one may 
keep them as closed or open herds—in the latter case introducing varying 
numbers at varying times—one may alter the diet and atmospheric environ- 
ment at will, one may vaccinate some or all of those introiluced, at any 
period during thc epidemic one may ‘disperse’ the herd i.e., isolate its 
members in groups of any desired size. There is in fact small limit to what 
one may do in experiments of this kind, and from them a great deal has 
been learnt of the laws underlying the spread of epidemics. 


Throughout all this work, it has been realised that there are two main 
factors involved, the parasite and the animal host. With some diseases, there 
is of cours: a third factor viz., a vector (such as an insect) which is essential 
for bringing parasite and host together. There are in turn secondary factors 
which may have an important influence on the two, or three main factors. 
Thus with the parasite there has to be considered its ‘virulence’ or killing 
power, its ‘iufectivity’ or spreading power, and its ‘dosage’. The host in 
turn may be influenced by its genetical constitution i.e., its general inherent 
susceptibility, by its specific immunity, by the numbers that are at risk 
from time to time and their degree of crowding, by diet, and by climatic 
environment. It is quite impossible here.to enter into any discussion of the 
subject-as a whole. or Of the efiect’ of the. ‘many factors mentioned,’ but 
a few points may be noticed, which are likely to have some bearing on 
epizogtics in farm stock. 


(1) In an outbreak there may be distinguished; (a) a pre-:pidemic stage, 
which may last several weeks after infection is brought in and when cases are 
few and scattered, (b) an epidemic stage which coincides with the appearance 
within a limit.d time period ofa relatively large number of cases. 

(2) With bacterial diseases the process of natural immunisation which 
resulis from contact of infected and healthy animals may not be of a very 
high order, even under the best conditions. This means in effect that 
survivors from say one wave of mortality are likely to succumb in time if 
the epidemic continues. If this is so under conditions of nature, where 
opportunities for contact may be numerous, one should not expect a high 
average degree of immunity to contact infections following immunisation by 
some artificial mothod. In the case of virus diseases, however, the degree of 
immunity under natural as well as artificial conditions has been found to be 
much more substantial than with bacterial disease. 


(3) Two of the ways in which one might intervene with the object of 
mitigating the severiiy of epidemics are, (a) splitting up thc animals at risk 
‘into isolated groups, (b) vaccination. In both cases some measure of success 
is much more likely to be achieved, if the intervention is made in the pre- 
epidemic phase, a point which illustrates the advantage of being on the alert 
and of an early accurate diagnosis, Vaccination at this stage may give 


valuable results if the bacterium happens to be one which yields a 
vaccine of good antigenic potency; if vaccination is done later than this, 
it may be worse than useless. Dispersal into small groups, say of five 
animals, is well worth doing in the pre-epidemic stage; with larger groups 
even at this stage there may be no advantage. Nor will there be any advantage 
if dispersal even into small groups is effected when the epidemic stage 1s 
reached. 


(4) ‘Dosage’ of bacteria in nature, which implies contact between the 
bacterium and the host, is largely an affair of opportunity or chance. It is 
quite a different matter toa laboratory experiment where the bacteria are 
given On one or two occasions by an unnatural or even by a natural route. 
Natural dosage is in fact an extremely complex matter which cannot be 
discussed here. 


(5) In different diseases the ratio between clinical cases and carriers varies 
greatly. [For instance in rinderpest, carriers do not perhaps exist, whereas in 
haemorrhagic septicaemia the proportion of carriers is probably high. In 
general it may be said that isolation of clinical cases is likely to be of little 
value, so far as the herd is concerned. 


(6) There may exist ‘carriers’ of rather a different kind viz., animals of a 
different species which act as ‘reservoirs’ of disease e. g., wild ruminants in 
trypanosomiasis. ‘here may also be ‘alternate hosts’ i.e., the parasite may 
become adapted to another species in the temporary absence of its original 
hostess 


(7) In infectious diseases it is important to do everything possible to hinder 
effective contact between the parasite and host. Sole reliance should not be 
placed on such measures as vaccination and dispersal, but attention should also 
be paid to everything implied under good hygiene, such as ventilation, 
sanitation and proper disposal of carcases, good feeding, limitation of movement, 
avoidance of overcrowding in houses and at pasture. 


(8) Every precaution e.g., by quarantine, is required when fresh animals 
are introduced into clean stocks, since some of the fresh and apparently 
healthy animals may be carrying pathogenic bacteria and may start an 
epidemic which quickly passes beyond human control. 


FCe-M. 
MINERAL ann VEGETABLE POISONS anp Tuer EFFECTS. 


Poisoning may he malicious or accidental, in the latter case caused by 
poisonous plants during grazing, by medicine, sheep-dips, weed-killers, paint, 
etc. Poisoning is to be suspected when the illness or death is sudden, espe- 
cially when it occurs shortly after a meal, or when it ensues soon after a change of 
diet or situation. | ? 


There are many factors contributing to poisoning, such as the ingestion of 
wilted or frosted plants or of plants defoliated through drought, a scarcity 
of palatable fodder, a lack of salt, an appetite which for some reason is 
depraved, poisonous plants growing in close proximity with grass or mixed 
with hay, intro duction of animals which are new to a locality. It is difficult to 
obtain reliable figures of livestock losses from plant poisoning in Indo-Pakistan 
because the only cases reported are those where many animals are involved. It 
seems likely, however, that since in India and Pakistan there is scarcity of 
balanced feed and the pastures are overgrazed and perhaps infested with 
poisonous plants, many cattle are exposed to the risk of poisoning. Further, 
high losses from poisoning have been reported in such countries as Australia 
ce and the United States; and the same may be expected in Indo- 
Pakistan since almost all the plants causing poisoning in other countries are known 
to exist here, Indeed, nearly three-fourths of the drugs mentioned in the 
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British Pharmacopoeia grow in a state of nature in this subcontinent and others 
can be grown. Also, more than two thousand plants have been used in_ this 
country in indigenous medicines in some form or other, and many of them are 
said to contain powerful toxic principles. 

Losses from poisoning are ascribable not only to death of animals but 
also to other causes such as decrease in milk yield in cattle goats and 
sheep, loss of condition in working bullocks, « etc., inability resulting from 
temporary or permanent injury to various organs such as the intestine, kidney 
liver, etc., finally perhaps sterility and abortion. 

In Tables 1, 2 and 3 have been listed the more common mineral poisons, 
organic poisons and poisonous plants, with their source, the symptoms they 
ordinarily cause, the appearances found on post-mortem and the treatment 
that may be adopted. : 
GENERAL NOTE ON TREATMENT TO BE ADOPTED IN CASES OF POISONING. 

1. Ifthe poison is not known, give in water a mixture containing two 
parts of activated charcoal and one part each of magnesia, Fuller’s earth and 
tannic acid. 

9. Remove the animal from the source of the poison and provide safe food 
and pure water. 

g. To prevent further absorption of poison on the skin or in the 
stomach. 

(a) wash off any skin application there may be, 
(b) clear the stomach by emetic or stomach tube, except in cases of poison- 
_ ing by strong corrosives. 

Emetics can only be used with the dog cat and pig, while thorough washing of 
the stomach is only practicable with the dog and cat. 

4. To neutralize the effects of the poison taken, 

(a) for irritants and corrosives, use demulcents such as white-of-egg in milk, 
boiled linseed gruel, 

(b) against narcotics, paralysants and depressants, such as opium and 
hemlock, stimulants are indicated. 


5. To promote excretion of unabsorbed poisonous material, one may give 
oily purgatives, such as linseed oil for the horse and ox, castor oil for the 
dog. Pot. iodide hastens the elimination of lead and mercury. 
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SNAKE-BITE. 


Tt has been estimated that over 22,000 humans die of snake-bite every year in 
India. The losses among domestic animals are not known but may be expected 
to be greater than in man, since animals are at greater risk. Most cases 
of snake-bite in animals, however, escape detection, while all cases of the 
bite in animals or man do _ not result in snake-poisoning (ophitoxaemia). 
Most indian snakes are non-poisonous. Of 389 species known to occur in India and 
Pakistan and nearby countries, only 81 are more or less poisonous. Of these, 29 
are restricted to the sea and are of no medical or veterinary importance, because 
they will bite only when caught and under considerable provocation. Of the 
remaining 52 poisonous land species, many are restricted to sparsely populated 
areas and some others are incapable of causing death in large animals. It 
is highly desirable’ that the veterinarian should learn to recognise the commoner 
species in his district. This can be done by examining dead specimens and 
by reference to one of the many books on oriental ophiology now available. 
It is essential in the first place to distinguish poisonous from non-poisonous 
species. ‘To do this, it is only necessary to examine the tecth. In non-poisonous 
snakes, the upper jaw carries two long rows of backwardly curved solid 
teeth on either side—an outer maxillary and an inner palatine row. These 
teeth do not show much variation in size. In poisonous snakes, the palatine 
teeth are similar to the foregoing but the maxillary row is represented on 
each side by a single tooth or fang, which is relatively very large and situated 
in a position analogous to that of the canine tecth of the dog. . The fang may 
be seen projecting or lying folded back on the roof of the mouth and covered 
by a flap of mucous membrane, the ‘vagina. dentis,’ in which also lie concealed 
reserve fangs in various stages of development. The gum margin behind 
the fangs 1s devoid of teeth. Unless a snake’s head is thoroughly 
crushed, either the fangs or the vagina dentis or the edentulous condition of the 
posterior part of the gum can be made out and the snake identified as poisonous. 
it may be mentioned that there is an intermediate group of snakes known as 
the ‘opisthoglypha’, in which certain of the posterior maxillary teeth are of - 
a larger size and grooved. Species of this group in Indo-Pakistan are not capable 
of inflicting a poisonous bite. : 

Only three of the eleven families of snakes in this subcontinent comprise poison- 
ous species. These are (1) Elapidae, the cobras, kraits and coral snakes, (2) Hydro- 
phiidae, the seasnakes, and (3) Viperidae, the true and pit vipers. As already 
stated, the sea snakes have no veterinary importance. The other two families have 
several species capable of inflicting fatal bites on animals, the more important 
and widely distributed of which are: (1) .the Indian cobra (Naja naja), (2) 
the common krait (Bungarus caeruleus), (3) the banded krait (Bungarus fasciatus), 
(4) Daboia or Russel’s viper (Vipera russelij}, and (5) the saw-scaled viper 
(Lichis carinatus). 

The relative frequency with which the various animal species are attacked 
varies from place to place, but in general dogs and cattle are attacked 
more frequently than horses sheep and camels; cats usually escape because 
of their agility. Pigs and cattle are known to have devoured snakes and the 
indian mongoos2 and hedgehog are keen destroyers of snakes. 


Symptoms. The period that may _ elapse between the bite and first 
appearance of symptoms varies from a few minutes to several hours and even 
a day or longer. This and the severity of symptoms depend on the quantity 
of venom actually injected into the victim. Some of the facters which affect 
the quantity are: the size, age and health of the snake, the time that has 
elapsed since the previous bite, and the extent to which the fangs have been 
planted in the tissues... The symptoms set up by the venoms of the two 
families, Elapidae and Viperidae, differ in nature and must be dealt with 
separately. : 


169 


In elapine (syn. colubrine) toxaemia, of which cobra-bite poisoning is typical, 
the chief effects are on the nervous system, particularly the mechanism gcverning 
respiratory movements. At the beginning there is a short period of excitement 
and restlessness, followed by a stage in which the animal appears normal. 
Later, in most cases but not in all, there are symptoms of nervous excitement, 
convulsive muscular contractions and death from asphyxia. Animals not 
succumbing early from asphyxia generally develop signs of general depression, 
sometimes interrupted by excitement. Dullness and depression continue 
until death or recovery. In fatal cases death takes place in a few hours in dogs 
and sheep and at about the second day in horses and cattle. 


In viperine toxaemia, the main effect is exerted on tissues at the place of the 
bite. At the beginning there is a period of restlessness and excitement, due 
chiefly to acute local pain. This is sometimes followed by a stage in which there 
are no symptoms apart from the local lesion which is often large and increases 
rapidly in size. Usually, however, signs of pain are noticeable at frequent 
intervals or almost continuously. In a few cases dyspnoea sets in early and 
the animal dies within a short period, after showing tremors or convulsions 
followed quickly by depression and coma. Animals surviving for longer 
periods pass through a final and often prolonged stage of depression which may 
end in recovery or death. In some cases of viperine bite there are commonly 
haemorrhages from the natural orifices. Livid discolouration of the skin 
at the bitten area is often seen on unpigmented parts. 


Post-MoRTEM. In elapine toxaemia, at the site of the bite, there is usually 
a slight infiltration of the subcutaneous tissue with yellowish serous fluid. The 
liver is fatty and the lungs often oedematous. There are petechiae or large 
haemorrhages under the serous and mucous membrane. The blocd is nota 
a rule obviously altered. 


Of the lesions caused by viperine venom, the one at the site of the bite is usually 
very prominent. There is generally extensive infiltration of the subcutaneous 
and deeper tissues with a gelatinous, more or less deeply blood-tinged exudate. 
This haemorrhagic area may be surrounded by a zone of clear yellowish 
fluid. The liver and kidneys show fatty change. Petechiae and ecchymoses are 
seen on the serous and mucous membranes and there may be haemorrhages 
into the body cavities. The blood fails to coagulate for a long time after 
death. If, however, the venom is inoculated into a vein, intravascular 
clotting takes place in a short time. 


Diacnosis. The actual bite is rarely seen, except in sporting dogs and 
riding horses. Most cases of snake-poisoning, therefore, escape detection and 
death is frequently put down to other causes. On the other hand, sudden- 
death due to other undetected causes is sometimes conveniently ascribed to’ snake 
bite, especially when a snake, which of course may be non-poisonous, has 
been noticed in the vicinity. The only definite method of diagnosis is the 
detection of the fang punctures, which may be bleeding or covered with blood 
clots. This, however, is frequently difficult owing to the hair and the absence 
of symptoms directing attention to the bitten part. The parts most frequently 
bitten are, the tongue (cattle), muzzle and limbs. In differential diagnosis, 
anthrax black-quarter and suz-poisoning should be considered. 


TREATMENT. When the snake has been recognised and a reasonably fresh 
supply of anti-venom serum (antivenin) is available, prompt injection of it 
is the best way to combat ophitoxaemia. Reliable sera against venoms of 
cobra and Russel’s viper, prepared at Kasauli, are generally available in the 
indian market. The Bureau of Laboratories, Karachi, prepares anti-venin for 
use in Pakistan. Certain imported sera, claimed to be polyvalent, are less 
reliable. The antivenin can be inoculated subcut. or intrav. according to the 
urgency of the case. In viperine poisoning, it may be injected into the swelling. 
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When antivenin is not available, the following routine treatment should be 
adopted : (1) As soon as possible,a tight ligature or tourniquet should be 
applied above the bitten part and kept tight for half-an-hour. (2) Two or 
more incisions, at least one cm. in depth should be made through or over the 
fang punctures and bleeding encouraged by compression and pouring hot 
water. (3) Freshly-powdered pot p2rmanganate crystals should then be rubbed 
well into the incisi ns or the wound may be freely washed with 2 per cent. 
calcium hypochlorite solution which should also be injected into the swelling. 
(4) Antivenin should be administered as soon as it becomes available. It 
is well to keep the patient warm and a mild stimulant may be given. Alcohol 
is not advised. 

NAG 


STATISTICS ror tHe VETERINARIAN. 
TABULATION. 


When data have been collected relating to a particular character, such as 
the weight of sheep or the weight of sheep of different ages, the meaning of 
such data cannot be grasped unti) they have becn arranged in some orderly 
manner. One way of doing this is to arrange them in a frequency distribution 
table, toshow the number (or frequency) of the observations classified on the 
basis of a particular criterion, which lie within certain limits. 


Frequency distribution 0! 100 sheep according to their body weights. 
Example. 


No, bt 

sheep having 

weights between cach 

pair of limits {i.e., 

frequency in each 

class) . 4 Of skOreTQ 22 ayial TO" 4 ate oe 


The frequency distribution can be graphed by marking off eae Snierae 
alung a base line to represent the class intervals and erecting on them rec- 
tangles whose areas are proportional to the frequencies of the classes. The 
resulting diagram is known as a histog‘am. The following is the histogram of 
the above frequency distribution, 


“58 


20 


: Ae oe 


50 5) Sep ONmg7 5 sur Go TN B5 TRG magn 
coe Bee in pounds. 


No. of sheep in each class 
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Average. 
1. The arithmetic Mean or Average (M) is aC, by dividing the sum oj 
the observations by their number. 
Example. The average body weight, M, of 10 sheep Of 64, 63, 54, 61, 55, 56, 66, 60, 57, 64 


pounds is 644+63-+ Te Ree Ree eo. He 64 ibs _600 
10 10, 


= 60 lbs. 


ie 


2. The Median ofa series of observations. is that value above and below 
which an equal number of observations of the series lie. To obtain it, the 
observations are first arranged in order of magnitude, and if N (No. of obser- 


N-+1 


vations) is odd, the vatue of the median is that of the “*_~— th observation; when 
2 


yaa N N 
N is an even number, it is the mean of the values of the ~ th and " +1 Jth 


“a 


observations. The median is a useful form of average when the arithmetic mean 
is unduly affected by very large or very small outlying observations. 

Example. The median of the observations 16, 18, 25, 27, 30, thus arranged in order of 
magnitudes, is 25, and is the third value in the series. ‘Ihe median of the series 16, 18, 20, 22 
24, 26 is 21, which is the average of the third and fourth values. 

3. The Mode is the most frequently occurring value of a series. In_ the series 
22, 24, 20, 22,21, 19, 22, 22, the mode would be 22. To determine the mode 
from a frequency distribution is not a simple process, and a special formula is 
required for the purpose. 


MEASURE OF VARIABILITY. 


The average of a series of observations represents the whole series, but it 
fails to give any idea of the inherent variability of the individual observations ; 
hence, some measure of variability of the observations is required. The follow- 
ing are the measures of variability. 


1. The Range isthe difference between the highest and lowest values, but 
it Is an unsatisfactory measure of dispersion, because the extent of the range 
depends upon two extreme values which are subject to great alteration. 


2.. The Mean or Average Deviation isthe average of the deviations, devoid of 
signs (+ or —), of the observations from their mean. ‘The arbitrary ignoring 
of signs makes this figure incapable of further mathematical treatment, and is, 
therefore, not used in statistical calculations. 

Example. Find the average deviation of the following set of observations, of which 10 is 
the mean. 

Observations, in grams, are : 3, 6, 6, 12, 9, 12, 10, 9, 12, 14, 17. 

Deviations of the observaticns from the mean (10 grams) are :—-7,—4,—4, 2,—1, 2,0,—I, 
2, 4, 7° 

.! 34 (sum of deviations disregarding signs) 


Piverage (deviations ree 
8 11 (No. of observations) 


== 3.09 grams. 


3. The Standard Deviation (s) is the most useful measure of variability, It 
is equal to the square root of the sum of the squares of the dev ations of' the 
observations from their mean divided by one less than the number of obser- 


vations, In symbols, it is written thus : s =f 212) where Sd?) ==" sum 
—1 


of the squares of the deviations of the observations from their mean, N = number 
of observations, and N—1 = one less than the number of observations. N—1 
is referred to as degrees of freedom, available for calculating the standard 
deviation. 

Example. Find the standard deviation of the following 10 body weights of sheep, having 60 
as the mean. ’ 


Body weights, in lbs., are : 61, 61, 60, 58, 59, 62, 59, 61, 59, 60 

Deviations of the body weights from the mean (60 lbs.) are : I, I, 0,—-2,—I, 2,-—I, I,--1, 9 
Squares of the deviations are: 1, 1,0, 4, 1, 4, I, 1, 1,.0 

Therefore, the standard deviation ofthe body weights 


= 14 (Sum of squares of deviations) hc 
10-1 (Qne less than the number of observations) 
= 1,25 lbs. 


4. The Coefficient of Variation (C. V ). It will be noticed that the standard 
deviation is expressed in the same unit as that in which the observations are origi- 
nally expressed, The standard deviation cf one lot of variates is consequently 
not comparable with the standard deviation of variates of another lot, measured 
in a different unit. Thus, from the standard deviations of the pulse- rate and 
body-weight (say expressed in pounds) of a group of comparable sheep, 
one cannot say whether the pulse-rate or weight is the more variable character, 
because pulse-beats cannot be compared with pounds. Again, a standard deviation 
of 5 round a mean of 20 indicates a relatively greater degree of variability than 
a standard deviation of 5 round a mean of 200, even if the units of measurements 
are the same. ‘To compare, therefore, the variabilities of two groups, which 
either have different means, or are observations of different kinds (such as, 
height and weight), the standard deviations of the groups are expressed as the 
percentages of the respective means. These percentages can then be compared. 
The standard deviation, when expressed asa percentage of the mean, is called 


the cozfficient of variation. ‘Thus, C. V. =i x 100 
Example. The mean girth of 15 goats = 22.7 inches, 
standard deviation a Dy rs ony, 
} i“ ; 2.53 
Sete VarOl, girth ig gin 160 = 11.1% 
The mean body weight of the same goats = 38.3 lbs., 
standard deviation = 10.51 ,, 
° 10.51 
pO CGY sOP Wiech tee a Sola AY 


The goats were, therefore, more variable in weight than in girth. 
STANDARD ERROR. 


The standard error of any statistical value is a measure, on certain simple 
assumptions, of the variability that value. would show when repeated samples 
are taken from the same ‘ population’ of observations. In other words, it 1s 
the estimate of the amount of variation due to chance, which is to be expected 


in the various statistical values of samples drawn Petites at random from one 
and the same population. 


The Standard Error of the Mean (S. E. M) is obtained by div: ding the standard de- 
viation of the observations in the sample by the square root of the number of obser- 


vations in the sample. In symbols, 5. E. M = ster ees 


a Nae where s and 


N are respectively the standard deviation and the number of observations. 

The standard error with a + sign is always written after the calculated mean. 
The true mean has a 2/3 probability of lying within the interval given by 
mean minus standard error and mean plus standard error. The larger the 
sample, the more true the above statement becomes. 


Example. he following are the birth-weights of 12 pigs. To calculate the standard error 
of the mean. 


Birth-weights, in ounces, of 12 pigs are: 3, 5, 7, 8, 9, 10, 10, 11, 12, 13, 15,17, with 


M = 10. ounces, 
S = 4.00 +; 
4.00 
. Sige, sabe tit 108 Gunces: 
a 


The mean birth-weight of pigs is, therefore, given as 10 + 1. 16 ounces, the latter figure 
being the standard error of the mean. 


: 
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SIGNIFICANCE OF MEANS AND DIFFERENCE BETWEEN MEANS. 


The observations of a single biological experiment constitute a sample 
drawn from the whole population of possible samples. If a second sample 
is drawn, it is unlikely that its mean will be identical with that of the first 
experiment. Thus, in different experiments the means will differ from one 
another, each one departing more or less from the true mean of the whole 
population. Cases often arise where it may be required to Judge whether the 
mean obtained from a sample differs significantly from the true mean. For 
this’ purpose, the ‘t test. is: used. 


SIGNIFICANCE OF A SINGLE MEAN. COMPARISON OF RELATED SAMPLES. 


Example 1. A group of cows were subjected to a special treatment and the milk yields under 
the treatment were compared with the previous best lactations of the same cows. The problem 
is to determine whether the treatment was of any value in effecting improvement in the milk 
yields of the cows. 


Average daily milk yield in pounds per cow. 


Identity nos. I 2 2 4 5 6 7 8 9 10 Mean 
of cows : 
‘Smee SR eA AER BABES AE APIS ROSA si US MLDS DO PORE! DARI IEE DBE SR SE UEERAT ASSAM SCOOP PAS RAPALA SEN REN SSI ER CA a AL nc emma 
Under special 16.3 24.4 22.0 29:2 25.6 19.5 18.1 20.2 25.12) 26.8 
treatment 


Previous bést lactations-16.1 16.2 6.1 16.6 8.8 68 9.9 10.6 9.8 12:2 
under normal conditions 


Difference 0.225182 G15. 99 6.10.6 12.9 289+ 9,6 95g 14.0 ah Maes 


It will be seen that the same animals were used in the two series of 
observations; therefore, the observations can be legitimately paired and the 
differences taken to determine the effect of the treatment. The question to 

_ be answered is this: Is the mean of the differences in the milk yields 
significantly different from zero,—zero being the value of the true mean, when 
the treatment is of no value? To answer this, the following calculations are 
made. 


Standard deviation of the differences in milk yields == 5.024 Ibs. 


.0 
Standard error of the mean difference = = 1.589 lbs. 
I 


Mean 


t — SS 


Standard error 


The calculated value of t is then to be compared with its appropriate tabular 
value given for different degrees of freedom and for different probabilities 
(Table I). The degrees of freedom to be used in this case are N-1, N being 
the number of pairs of observations (or the number of differences between 
the paired values). The odds against values of t, as big or bigger than 
those given in Table I, occurring by chance, are respectively 19: 1 and 
99 : 1i.e., the probability, usually denoted by P, of their occurring by chance 
is respectively o.05 and o.o1. If the calculated t-value is greater than its 
tabular value tor P = 0.05, the mean is said to be ‘significantly’ different 
from zero, but if it is greater than the tabular value for P. = 0.01, the mean 
is to be regarded as ‘highly significant’; 1. e., that the mean is different from 
zero is still more assured. 


Reference to Table I shows that for g degrees of freedom, t = 2.262 for 
P. = 0.05 and t = 3.250 for P. = 0.01. The calculated value of t (= 7.181) 
far exceeds the value given for P = 0.01; the mean difference is, therefore, 
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‘highly significant’. The conclusion is, the treatment was of value in 
effecting definite improvement in the milk yields of the cows. 


Example 2. Two lots of to rats each, paired as usual (in feeding trials with young rats, 
individuals from the same litter and of the same sex are usually paired), were fed two rations 
producing a mean difference of 4.4 grams in body weight, with standard deviation 9.4 grams. 
{s the mean difference significanuy different from zero ? 


Standard error of the man difference = a 
i 297 grams 
AOE 
: ae Po 
48 2.97 1.481 


It will be seen that for g degrees of freedom the calculated value of t 
(= 1.481) falls short of its tabular value for P = 0.05 (Table 1), therefore, 
the mean difference is not sigaificantly different from zero. The conclusion 1s, 
the two rations were equally effective in respect of their influence on the 
body weights of the rats. 


SIGNIFICANCE OF THE DIFFERENCE BETWEEN MEANS. 


It is often required to ascertain whether or not there exists a real difference 
between two observed means; i.e., is the difference between the observed 
means due to random sampling from the same population or are the means 
drawn from two different populations? To answer this, two methods are 
usually adopted, according as the samples are large or small. 


Large samples. 


When the numbers of observations in the two samples are large, say, 
at least 50, the above question may be answered by calculating the.standard 
error of the difference between the means. 


If M, and M, are the means, s, and s, are the standard deviations 
and N, and N, are the numbers of observations in the respective samples, 
then the standard error of the difference between the means is given by the 
formula , 


Standard error of difference = ff : 2 op 
f = 
TENG ee GONG 


The difference between the means is said to be significant or highly 
significant, according as it is greater than twice or thrice its standard error 
(the exact values being respectively 1.960 and 2.576 times the standard 
error). 


Example. The data in question concern cuckoos’ eggs. To test whether there is any 
significant difference between the lengths of eggs laid in general by cuckoos and _ those laid 
by them in the nests of particular species of birds. 


Group No. of Mean length Standard* 
eggs (mm.) deviation 
(mm.) 


Eggs of the cuckoo 

race in general 1572 22.3 0.9642 
Eggs laid in nests 

» the garden warb- 


[er gI 21.9 0.7860 
beitad aoe white wagtail ; 115 22.4 0.7606 


* When the sample is large, with the help of a short-cut method, the standard deviation is 
calculated from the frequency distribution of the observations of the sample. 
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The difference between the mean Jengths of eggs laid in the 


nests of garden  war- 
blers and those laid by cuckoos in general 


== 22.3 — 21.9 = 0.4 mm. 


; 860. 
Standard error of this difference ae eee (9. 9.9642)? nae 7 60)? 
1572 gi 


0'086 mm. 


seine ne 
<i A eee 


Difference 0'4 


Elemece, Standard error of difference a e686 fal 


The difference between the mean lengths, being greater than thrice its standard error, is 
highly significant, and therefore, the mean lengthof eggs laid by cuckoos in general is really 
greater than that of eggs laid in the nests of garden warblers. 


> Similarly, Gist the mean length of eggs laid by cuckoos in gencral is compared with that 
of eggs laid in the nests of the white wagtail, it is found, 


Difference Sis) ER Pe 
Standard error of difference 0.075 ios 


The difference between the mean lengths of eggs, being Iess than twice its standard error, 


is not significant ; the difference may be the result of random sampling from a hcmogeneous 
population. 


Small Samples. 


When the numbers of observations in the samples are small, it becomes 
necessary to apply the t-test of significance. 


If N, and N, be the numbers of variables, x, and +, and M, and M, 


be coer means, then the following quantities are to be ne for fhe 
performance of t-test. 


rane ‘ ey 

s (standard deviation) = VS. by - My)? ? sh Sy (Xe ~ M2)? 
(N; i Eres 1) 

sum of the squares of the deviations 


ot . the’. observations, - #,, from 
their mean, M,, 


where S, (x, — M;) ? = 


S2 (%¥2—M,) ? iia 


9 By 2 oe) 29 «XQ, from 


their mean, M,, 


and, standard error of difference sa § 7 ee AG le 
igen Ne 

siofitnade M, — M, 

ag ea 

5 * Ata AG 

N, Ny, 


In this case the degrees of freedom to be used, for consultation of Table 
I, are (N, — Ey A = Sor Nie, — 2. 


Example. The following were the gains in weight of two lots of female rats from 28 to 84 
days of age, kept on two different rations. 


On a high-protein diet one lot of 12 gained : 

134, 146, 104, 119, 124, 161, 107, 83,113, 129, 97 and 123 grams. 

On a low-protein diet, another lot of 7 gained : 
70; V1, 01,85, 107, 192 and 94 rae. 


Was the difference between the mean gains of the lots 


significant ? This is answered by 
computing the results of the following table. 
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Sum of | 
Diets No. of Degrees Mean squares of 
rats of freedom (grams) deviations 
of the 
observa- 


tions from 
their mean 


High-protein 12 11 120 5032 
Low-protein 7 6 IOI 2552 
Dulac El au ereticem atc): Sum = 7584. 
| at nae af I arn 
Ss fo et ee ONO TOL) OTA s 3° a Standard. error = § he mgr eS te ee 
x of difference Po ae bk 
== 10.053 
peel ana aoe 
a fT BOCES 10.053 = 1.89 
s N, N, 
For degrees of freedom = 17, the calculated value of t (= 1.89) falls 


short of its tabular. value for P = 0.05. The difference between the means 
of gains was, therefore, not significant, but the result of random sampling 
from a homogeneous population. 

In cases where both samples have the same number of observations i.e., 
where N, = N,, a method similar to the above is adopted for the test of 
s'gnificance. | 

ye: 


Table 1—Values of t corresponding to the probabilities P = 0.05 & 
E =?0:0%; 


eg aE ET SNES FARE RESP SA STS SSE SESS PS IT PERS PRESSE STS RSP FS SREY 


Degrees Degrees 
of Pe=-0:05 ers: 0.01 of t= 005 Pe 0:0! 
freedom freedom 
I 12,706 63.657 18 2,101 2.878 
2 4.303 9.925 19 2.093 2.861 
3 3.182 5.841 20 2.086 2.845 
4 2.776 4.604 21 2.080 2.831 
5 2.571 4.032 22 2.074 2.819 
6 2.447 25707 23 2.069 2.807 
7 2.365 3.499 R4ie = 2.064 2.797 
8 2.306 3.355 25 2.060 2.787 
9 2.262 3.250 26 2.056 2.779 
10 2.228 3.169 27 2.052 2.771 
II 2.201 3.106 28 2.048 2.763 
12 2.179 3.055 29 2.045 2.756 
13 2,160 3.012 30 2.042 2.750 
14 2.145 2.977 35 2.030 2.724 
15 2 ie 2.947 40 2.021 2.704 
16 2.120 2.921 45 2.014 2.690 
17 2.110 . 2.898 50 2.008 2.678 
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VETERINARY JURISPRUDENCE. 


A knowledze of veterinary science and allied subjects is frequently required 
fur the ends of law and justice, in unravelling crime and protecting individuals, 
society and the state. It requires an application of scientific knowledge 
from a standpoint different to that of veterinary science proper ; an injury 
or lesion has to be viewed with the eye of law instead of the healing art. 


The veterinary jurisprudent in Indo-Pakistan may be called upon: (1) to help 
in the enforcement of legislation against animal disease, (2) to examine 
animals and carcases for acts of cruelty, mischief and other offences against 
animals, (3) to help in unravelling frauds played in the sale of livestock and 
livestock products, (4) to examine animals to be insured. 


In the following pages these subjects are briefly dealt with, in order to 
acquaint him with the more common forms of crime in this country and 
to help him in doing this work conscientiously. It must be stated that these 
notes, though published by a Government department, have no legal authority 
and must not be quoted as such in court of law. The various Acts andthe 
sections of the Indian Penal Code referred’ to must also be quoted from the 
‘originals. | 
LEGISLATION AGAINST:.ANIMAL DISEASE IN INDIA AND PAKISTAN. 


Most civilised countries have enforced legal bindings on livestock breeders and owners for 
the control of contagious and communicable disease, so that ignorance, prejudice or selfish- 
ness of individuals does not prove detrimental to the interests of other people and the State. 
In India and Pakistan such legislation has not been enacted so far, because the technical per 
sonnel necessary to enforce it is said to be not available in sufficient numbers. In _ 1940, 
the Indian Council of Agricultural Research proposed a model Bill for adoption by the 
‘provincial legislatures. When adopted by the provinces, it will remove one of the major 
obstacles in theway of disease control viz., prejudice and ignorance. <A digest of some of the 
existing all-India legislation, which, also applies in Pakistan, against animal disease is given below. 


_ Glanders and Farcy Act (No. XIII) of 1899. The provisions of this Act are not restricted to 
glanders and farcy, as its name implies, but extend also to other equine diseases like epizootic 
lymphangitis, surra and african horse sickness.. The last-named disease has been included to 
prevent its introduction into this country. Dourine is dealt with under a separate Act (see below). 


This Act extends to the whole of India and Pakistan and empowers the provincial governments 
to appoint certain suitable persons as “inspectors”? and others as ‘“‘veterinary practitioners”. The 
latter are almost always veterinarians, but all veterinarians are not ‘‘ veterinary practitioners ”’ 
under the Act. Some particular persons and incumbents of certain posts have been ap- 
pointed by the provincial governments and most “ veterinary practitioners ”’ are also 
“inspectors ’. Within his jurisdiction, the ‘inspector’? may enter and search any premises 
to look for a diseased equine and seize it. He then has it examined by the veterinary 
practitioner (if he himself is not one), who may submit it to any test prescribed by 
Government. If the practitioner certifies in writing that the horse is diseased, the inspector 
causes it to be destroyed—-immediately if the disease is glanders—-, with other diseases des- 
troyed, treated or otherwise dealt with according to instructions of the Government, in 
the absence of which the practitioner deals with the animal as he deems necessary. If a 
horse is not certified as diseased, it is immediately returned to the owner. Some _provin- 
cial Governments pay compensation for animals destroyed under the provisions of this Act. 
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There are other sections in the Act dealing with the obligatory disinfection of infected 
premises and examination of in-contacts, which cannot be removed except under a licence 
granted by the inspector. Any one who refuses or neglects to comply with these orders 
is punishable with imprisonment (one month) or fine (Rs. 50/-), or both. An inspector who 
vexatiously or unnecessarily searches any premises or seizes a horse is also punishable with 
imprisonment (six months) or fine (Rs, 500/-), or both. 


Dourine Act (No. V) of 1910. This Act was promulgated to check the spread of dourine in undivid- 
ed India and seems to have achieved its purpose. _ By orders of the provincial, Government it has 
been made applicable to the whole of province of Punjab, where the disease at one time existed. 


Inspectors and practitioners are appointed by the provincial government as in the fore- 
going Act. The inspector can enter and search any premises to look for a horse affected 
with dourine, and prohibit by order in writing the owner of a suspected horse from using 
it for breeding purposes, pending examination by the practitioner. The latter, if he finds 
the anima] to be affected with dourine, causes it to be castrated if it is an entire, and 
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branded if it is a mare. He can also have them destroyed with the previous sanction of 
the Commissioner. Compensation is also paid for animals castrated or destroyed, the maximum 
admissible being Rs. 25°/-. 


Livestock Importation Act (No. IX) of 1891. This Act was promulgated to control the importation 
of disease by livestock from abroad. It has recently been amended (1944) to include almost 
all domestic mammals and a larger variety of diseases than were originally listed. 


Under the provisions of this Act, importation by land or sea of livestock (horses, kine, 
camels, sheep, mules, asses, bulls, bullocks, buffaloes, goats and swine) which may be 
liable to be affected by contagious or infectious disease (tick pest, anthrax, glanders, farcy, 
scabies, epizootic lymphangitis, ulcerative lymphangitis, dourine, african horse sickness, east- 
coast fever, contagious bovine pleuro-pneumonia, tuberculosis, Johne’s disease and Bang’s disease) 
can be restricted or prohibited by the local government. The fodder, dung, _ stable-litter, 
clothing, harness or fittings, in contact with such animals, can also be similarly dealt with. 
The local government can make rules for the foregoing purposes. A breach of the Act is 
punishable with fine which may extend to Rs. 1,000/-. 


Prevention of cruelty to Animals Act (No. XI) of 1890. This Act primarily deals with acts of 
cruelty to animals and is dealt with elsewhere in this chapter, but section 7 of this Act provides 
a certain measure of disease control, which alone is dealt with here. Under this section, if 
any*person wilfully permits any animal, of which he is the owner, to go at large in any street 
while the animal is affected with a contagious disease, or without reasonable excuse permits any 
diseased or disabled animal, of which he is the owner, to die in any street he shall be punished 
with fine which may extend to one hundred rupees. 


In addition to the foregoing Acts, applicable throughout Indo-Pakistan, there is some provincial 
legislation e.g., in Madras, Central Provinces and Bengal, and notifications under the above 
Acts which can be found in the provincial Civil Veterinary Department Manuals. 


EXAMINATION of LIVING ANIMALS in CRIMINAL CASES. 


Living animals are often sent to the veterinarian by the police or other 
legal authority for examination and expert opinion regarding crimes 
affecting their bodies. They are often accompanied by a note for his 
guidance, describing the animal and_ detailing circumstances of 
importance in the case. Such information, however, is often meagre and 
sometimes untrustworthy or false. The actual examination amounts to little 
more than a simple surgical or clinical diagnosis; but one must be cautious in 
giving an opinion, and if necessary the animal should be kept under observa- 
tion or material sent to legally recognised experts for spectalised examination. 
The veterinarian is often pressed by the police officials to give an immediate 
opinion asto the probable results of an injury, etc. Where possible this 
may be dons, but undue haste should be avoided. It does not look dignified 
for a technical expert to have to change his opinion many times during the 
progress of a case. 


A careful record of the following should be noted immediately after the 
examination : (1) time, date and place of examination, (2) reference of 
the communication, if any, received with the animal, and the name and 
designation of the person who brought it, (3) complete description of the animal, 
(4) details of the examination of the alleged injuries, etc. This record 
should be kept in a register or notebook and not on loose sheets. The report 
of the results of examination should always be prepared from these 
recorded notes. 


The more common offences against animals in India, for which the 
foregoing examination is called, are the following : (1) Mischief, including 
killing, poisoning or maiming an animal. (2) Acts of cruelty. (3) Bestiality 
or sexual intercourse of humans with the lower animals. 


(1) Mischief. 


Whoever commits mischief by killing, poisoning, maiming or rendering useless any animal or 
animals of the value of ten rupees or upwards, shall be punished with imprisonment of 
either description for a term which may extend- to two years, or with fine, or with both, 
(Section 428, I,P.C.) 


179 


Whoever commits mischief by killing, poisoning, maiming or rendering useless ariy 
elephant, camel, horse, mule, bualo, bull, cow or ox, whatever may be the value thereof 
or any other animal of the value of fifty rupees or upwards, shall be punished with im- 
prisonment of either description for aterm which may extend to five years, or with fine, or 
with both, (Section 429, I.P.C.) 


Maiming or the use of violence which renders an animal useless is a common 
crime in this subcontinent. It is often committed to gratify spite agaiust an 
owner or when an animal damages crops or other property. Watch-dogs are 
sometimes molested by thieves at the time of or preparatory to theft. Rarely, 
sportsmen mistake domestic buffaloes in the jungle for wild buffaloes and shoot 
at them. 


Some special points to be noted in examining a molested animal are the 
nature, seat and magnitude (measurements) of the wound, the presence or 
absence of haemorrhage, probable period of existence of the injury, probable 
prognosis, and the effect it has had or is likely to have on the usefulness of 
the animal. It should be remembered that the terms ‘simple hurt’ and 
‘grievous hurt’, as applied in medico-legal practice and defined in Sections 
31g and 320, I.P.C., are not applicable to animals. Instead, the veterinarian 
has to say whether a particular injury has maimed an animal or not. Some 
more common forms of hurt which render animals useless, or are likzly to 
lead to sucha result, are: (1) Fractures of bones and breaking of horns, 
(2) cutting of tendons and ligaments, particularly of the legs and neck, 
(3) dislocation or opening of joints, (4) injuries to the eyeball leading to 
blindness of one or both eyes, (5) injuries to the udder of milch animals, 
(6) laceration or rupture of rectum and vagina, and (7) punctured wounds 
or opening up of the abdomen and thorax. 


If a bullet, a broken piece of a knife or dagger or any other foreign body 
is found in a wound it should be handed over, or sent in sealed cover, to the 
police and a receipt obtained. Such foreign bodies afford valuable 
evidence. 


(2) Crueliy. 


This is a very common crime, probably due to the sadistic nature of an 
owner or attendant. Itis punishable with fine up to Rs. 109/- and/o1 im- 
prisonment for three months under the Cruelty to Animals Act (No. XI) of 
1890. The crime usually consists of beating, over-loading, over-driving, or 
cruelly binding a healthy animal, or working a diseased animal. Other 
forms of cruelty like starvation and the operation called phuka are also 
punishable under this Act. Animals which are subjected to cruelty are 
usually detained in recognised hospitals for treatment and the cost is recovered 
from the owner. The Act is applicable only to areas to which it has been 
specially extended by the provincial governments and there also to acts of 
cruelty committed in public places or visible from public places. 


(3) Bestiality. 


Whoever voluntarily has carnal intercourse against the order of nature with any man, 
woman or animal, shall be punished with transportation for life, or with imprisonment of 
either description for a term which may extend to ten years, shall also be liable to fine. 


Explanation. Penetration is sufficient to constitute carnal intercourse necessary. to ‘the 
offence described in this section, (Section 377, I.P.C.) 


This crime is tolerably frequent in this country and a fair proportion of 
the cases is due to a belief prevalent among the illiterate that coition with 
a donkey-mare is a remedy for gonorrhoea. A human male is generally the 
active agent and he victimises a goat, donkey-mare, mare, cow and even a 
hen. The opposite form of this crime in which a human female is concerned 
is not publicly known. 
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The offenders are usually caught red-handed, but false accusations are 
not infrequently made. In these cases the vagina should be examined 
for evidence of friction and matters removed from it and the surrounding 
hairs should be examined for spermatozoa. In this connection the 
possibility of natural intercourse with a male of the same animal species 
should not be forgotten, and one must ascertain the availability of a male 
and whether the female animal was in heat or not. If the accused is 
suffering from gonorrhoea, the presence of gonorrhoea organisms in the 
vagina of the animal may provide evilence. Soon after the act, hair 
detached from the animal may be found adherent to the person or 
clothes of the accused and should be examined as to their identity with 
those of the animal employed as the passive agent. Some animals 
urinate during the act and the urine may soak the clothes .of the 


accused; also, his person or clothes may emit the peculiar smell of the 
species. 


«EXAMINATION of DEAD ANIMALS in CRIMINAL CASES. 


The veterinarian is frequently required to examine carcases of animals 
alleged to have been killed by mischief. In this country, mischievous 
killing or poisoning of the large animals or of other animals costing 
Rs 50/- or more is a_ cognisable offence and severely punishable (Section 
428-429, I.P.C..). Common motives for the crime are: obtaining hides 
which are the perquisite of the village menial, concealing _ theft, 
gratification of spite against owners, occasionally as preparatory to 
committing theft (killing of watch-dogs). 


The object of examining dead animals in criminal cases is to find out 
the cause of death and the manner of action of this cause. The examina- 
tion is best performed where the body is found, but the body may have 
to be removed to an open place or toa mortuary. The carcases presented 
are frequently decomposed and partly eaten by wild animals. 


The cause and manner of death in each case are ascertained by applying 
veterinary knowledge and common sense, but the following general hints 
may be noted. The examination must always be conducted in broad daylight, 
and the time date and place of such examination should be noted. If the 
examination 1s conducted at the site of occurrence, the position attitude 
and surroundings of the body should be carefully examined for anything 
significant. In other cases information available from any source regarding 
the ante-mortem symptoms, duration of illness if any, probable cause of 
death, etc., should be noted and the source of such information should 
be carefully indicated in the report. General features of the carcase e. g., 
warmth, rigor mortis, decomposition, and any significant external appearance 
such as injuries, curling and denudation of hairs should not be overlooked. 
A detailed record of lesions (external and. internal), whether connected 
with the cause of death or not, should be kept. In cases where specialised 
scientific help e. g., chemico-legal examination, is required, the material 
should be forwarded to legally recognised experts (see below). 


The common methods employed in mischievous killing of animals are : 
poisoning, slaughtering, violence, starvation, and rarely strangulation and 
drowning. Of these, poisoning and drowning require special mention. 


Poisoning. ‘Yhisis the commonest method of mischievous killing, and 
some of the poisons e.g., Abrus seeds, are quite ingeniously employed. 
There is, however, little justification for the great subtlety ascribed to the 
poisoner in tho East_and.a scientific worker can usually detect the crime with 
ease. | 


The following poisons have been detected in cases of animal poisoning in this country, 
(For symptoms lesions, etc., see chapter on Poisons, (p, 158), 3 
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(1) Arsenic. Three forms of the drug are readily available in Indian bazars and are all 
employed for poisoning animals, The most commonly used is arsenious oxide (Hind, 
sankhya, phatkya somul or somul khar), the yellow sulphide or orpiment (Hind. hurtal) and 
the red sulphide (Hind. sandaracha or mansil). Arsenic is the commonest poiscn emplceyed 
by chamars to destroy cattle for the skins. Usually, some arsenious oxide is powdered 
and made into a paste with oil, A quantity of this, often wrapped in paper, is then 
inserted into a cavity scooped out of a head of jowar or enclosed in a bundle of grass or 
a ball of flour for feeding to the victim, 

(2) Seeds of jequirity or ratti (Abrus precatorius) are also largely used by chamars or leather- 
workers for poisoning cattle. ‘The decorticated seeds are soaked in water and ground 
into amass which is made into small, sharp-pointed spikes (Hind. swi or sutli) and hardened 
in the sun. For use, two of the spikes are ‘edged’ on a brick and inserted by their base 
into two holes at the edge of a wooden handle. A forcible blow is then stuck with the 
handle, driving the protruding spik-s into the animal’s flesh where they are left, causing 
death.in 18 to 24 hours. The site of insertion is ingeniously selected so that the symptoms 
set up simulate a disease that may be prevailing at that time. For instance, the cheeks are 
selected during outbreaks of haemorrhagic septicaemia, the hind quarters when _ black- 
quarter is prevailing. Sometimes other poisons like madar latex, arsenic, aconite, etc,, are 
added to the sui to augment its destructive action, 


(3) Snake venom has been found on rags taken from the rectum of dead cattle in the 
United Provinces and Bengal. It is stated that a cobra is irritated to b'te a b.nana which 
is crushed and placed ona rag. The rag so charged is then i:serted into the rectum of 
a victim by means of a piece of split bamboo which tears the rectal mucosa, so enabling 
the venom to be absorbed, The latex of madar or ak (Calotropis gigantea) is also similarly 
employed on rags inserted into the rectum, or sometimes into the throat. 


(4) Aconite root (Aconitum ferox, Hind. mitha teylia) is popular in Himalayan districts for 
malicious poisoning of horses and catile, also for making poisoned arrows, The powdered 
root or its infusion is commonly employed. 


(5) Other poisons rarely used are: seeds and leaves of datura (Datura spp.), seeds of 
yellow oleander (Cerebra  thevetia, Hind. pila kaner), the fruits or berries of Levant nut 
(Cocculus indicus, Hind. kakmiri, kakphul), and the fiuit of dal-indrayan — (Trichosanthes 
palmata). 

In cases of suspected poisoning, the carcase should be particularly examined 
for the state of the pupils and for marks of corrosion in the mouth, throat, 
stomach and intestines. Also, collect.-and forward the stomach and _ its 
contents, some rumen contents, kidney, liver and urine for chemical 
analysis to the provincial chemical examiner (see appendix 9g). One 
should not neglect to examine the rest of the body for evidence of other 
diseases, since, even in cases where there is a strong suspicion of poisoning, 
death may have been due to some other cause. 


DROWNING. 


Drowning is rarely employed as a means of the mischievous killing 
of animals, but when dead bodies are recovered from water (rivers, 
streams, tanks or wells) the veterinarian may be asked to decide whether 
the cause of death was drowning or some factor operating before immersion. 
To decide this; ‘he anust: ‘first: examine the carcase. for ‘signs of fatal 
injury. it must be remembered that injuries inflicted after death, some 
of which may be sustained by the carcase during immersion (e.g., fish- 
bites, striking against stones at waterfalls, etc.), do not provoke an 
inflammatory reaction. Some of the signs which indicate death by drown- 
ing are: (1) water in the lungs, which distends them and may even 
transude into the pleural cavities; the bronchi and trachea usually contain 
bloody froth, (2) water in the stomach, especially if it contains objects 
present in the water of immersion e.g.,, algae, diatoms, etc. Water is 
usually found in the stomach, only if the animal was sensible at the time 
of immersion, as unconscious animals can hardly swallow, (3) the presence 
of mud, sand or floating matters, mixed with water in the lungs, trachea, 
bronchi and stomach. 


If such features are absent, the carcase may be carefully examined for 
death from other causes ¢.g., violence, poison or disease, 
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DEATH FROM LIGHTNING AND ELECTRICITY. 


Accidental deaths from these two causes are sometimes suspected to 
be malicious or criminal. Lightning stroke occurs mostly when the animals 
are in the open or under trees, but it has been known to occur in houses. 
External marks on the body take the form of arborescent streaks or 
irregularly-torn surface, with or without singeing of overlying hairs. These 
marks frequently resemble those of mechanical violence. Internally, the 
meninges may be congested or lacerated and th: brain may be congested 
or disorganised. Very often no external or internal” marks can be found. 
Electric shock frequently occurs when an electric line or wire breaks and 
falls on the animal or an object which is a good conductor and comes in 
contact with® the animal e.g., a metallic manger. In animals dead of 
electric shock there may be a burn at the point of contact with the wire, 
etc., or there may merely be a parchment-like abrasion, over which the 
hair has been singed. Frequently, there is no external sign but a small 
subcutaneous effusion of blood at the place of contact. There are no 
characteristic tmternal changes, but a few cases may show signs of asphyxia 
if opened soon after the accident. 


DESPATCH OF MATERIAL TO EXPERTS. 


In many criminal cases it becomes necessary for the veterinarian to send to 
legally recognised experts such materials as blood and semen stains, viscera from 
cases of poisoning, etc. (see appendix g). In forwarding such material it 
is not only necessary to ensure that it reaches the expert in a state fit for 
examination, but it must beso packed and sent that it cannot be suspected of 
being tampered with on the way. 


Mater:al from cases suspected of poisoning should be sent to the provincial 
chemical examiner. By the same post must be sent a full statement of the 
symptoms observed or reported, the treatment adopted, date and hour of 
death, post-mortem report, police report, nature of the preservative used, and an 
impression of the seal used in closing the parcel. The parcel containing articles for 
analysis should be franked and must contain a description of the animal, number 
and date of the post-mortem report, and a sample of the preservative used which 
should be rectified spirit or a saturated solution of common salt. Other points 
requiring attention are: (1) bottles of sufficient size must be used, with a 
sulficient quantity of preservative, (2) viscera from different cases should not 
be sent in the same parcel, and in collecting material two cases should not be 
handled simultaneously even though the same poison is suspected in both, (3) 
the impression of the seal enclosed in the forwarding letter should be protected 
with cotton wool so that it is not broken in transit ; the seal should preferably 
be a private one, (4) it is desirable to retain a quantity of the preservative 
used, in case a question should arise later as to its purity, (5) each bottle or 
other containing vessel should be properly labelled and sealed, (6) the labelling, 
numbering of articles and the forwarding letter should not be in the provincial 
language, but in english. 


Sometimes, blood and semen stains on clothes, hair, straw, earth, etc., have 
io be examined as to their nature or the identity of the species from which 
they originated. Before removing such exhibits for despatch, a written 
permission from the area magistrate must be obtained, otherwise the veterinarian 
may find himself in trouble later. Such permission should be sent to the expert 
along with the exhibit. Each exhibit should be properly and_ securely 
labelled, and semen stains should be protected on either side with a thin 
layer of cotton wool. Blood stains, etc, may be sent to the provincial 
chemical examiner or to a serologist. ; 
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WOMMON FRAUDS IN THE SALE OF LIVESTOCK AND LIVESTOCK PRODUCTS 


Livestock. The veterinarian is sometimes asked to examine living animals 
alleged to have been fraudu'ently sold or transferred. Such frauds, where proved, 
are punished under Section 420, I. P. C., and are usually of three kinds: (1) 
Alteration of description of an animal which has been stolen or which is known 
to be defective, (2) attempts to make an aged animal appear younger, (3) 
attempts to mask a disease or deformity in animais for sale. 


Alteration of description is usually effected in the following ways: (1) 
castration of entires, (2) close clipping of mane and tail, (3) docking the tails 
of horses and dogs, (4) punching holes in the ears of cattle and buffaloes, 
cutting away the ears of dogs, (5) picking the white hair-tuft from the tail of 
cattle and buffaloes, (6) distorting brand marks, (7) colouring the white patches 
on the side and face of a horse with a hair-dye orhenna. Where this last 
kind of fraud is suspected, the part should. be carefully rubbed with cotton 
wetted with saline or dilute ammonia when the criginal colour may partly re- 
appear or may be seen on the cotton. : 


Animals are made to appear younger by the well-known fraud of ‘“‘bishoping’’. 
In this country, ‘‘bishoping” is effected by burning small holes in the tables 
of incisors with a hot. pointed iron and filling them with some black substance 
such as marking nut, Semicarpus anacardium, (Hind. bhelawa). The regular 
appearance of these black marks and the fact that they are similar in all teeth 
usually betray their artificial nature. Aged horses are sometimes made to 
appear younger by blowing air under the skin of their supra-orbital fossae, 
This can be easily detected by palpation. 


In masking disease or deformity, the well-known trick of feeding lead-shots to 
emphysematous horses does not seem to be done in Indo-Pakistan. Chronic ulcers 
or fistulae are often covered with clay or mud coloured to match the animal’s 
coat. Lameness of one limb is sometimes masked by artificially inducing lameness 
in the opposite limb. 


Livestock products. It is rare for the veterinarian to be called upon to 
examine livestock products for fraud, as the food laws are not strictly enforced. 
The sale of meat considered unfit on religious or other grounds for human 
consumption is a cognisable offence (Section 415, I. P.G.). In parts of India 
the slaughtering of cattle is a serious offence, and pieces of meat or 
knives and ropes soiled with blood may be brought to a veterinarian for an 
opinion as to whether they are of bovine origin. Sometimes mischievous people 
defile religious places by throwing into them meat from prohibited animals. 
Here also a specific identification is required. In all such cases, try to identify 
the species from a knowledge of comparative anatomy. In case of doubt, 
prepare blood smears on clean glass slides for histological and serological 
examination and preserve the bones after maceration. Articles soiled with 
blood and the smears should be forwarded to a chemical examiner or a 
serologist. 


Of frauds in the sale of milk, watering is the commonest. It is easily detectable 
by the usual methods of milk analysis. : 


REPORT-WRITING. 


Veterinary-legal reports are documents prepared by a veterinarian in obedience 
to a demand made by a court of law or an authorised police officer. They 
usually consist of three parts: (1) the identity of the animal and the forwarding 
note received with it, (2) the facts observed on examination, (3) the opinion 
or inference drawn from these facts. These reports form the chief documents 
in judicial enquiries and are likely to pass from the lower to the higher courts 
and to be placed in the hands of critical defence counsels. They should, 
therefore, be prepared with the utmost care and precision, never perfunctorily. 
Particular care should be exercised in expressing an opinion. 
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The following general hints on report-writing may be noted: (1) the report 
should invariably be prepared from recorded notes and should be written as 
soon after examination as possible, (2) blank reports or certificates are not to 
be signed, leaving the details to be filled in by an assistant, (3) where forms 
are prescribed, they should be used or copied and never reproduced from 
memory, (4) all times, dates and numbers should be spelt in words, (5) all 
exhibits (weapons, bones, etc.) referred to in the report should be labelled for 
reference, (6) names of officers or persons from whom information or articles 
have been received should be mentioned, designations alone being insufficient, 
(7) technical terms should not be used, unless their meaning is made clear, 
(8) opinions should be expressed briefly and to the point, and should not 
consist of ambiguous or: unguarded phrases, (g) if it is not possible to form an 
opinion immediately, a hasty conclusion is. to be avoided and the animal 
should be kept under observation, even if the police press for an immediate 
opinion, (10) a detailed record of the case and all the related correspondence 
should be kept. 

EVIDENCE. 


Every fact referred to in the court must pass through the process of proof by 
testimony. This testimony is elicited by evidence which has been defined 
in the Indian Evidence Act (1872) as: (1) all statements which the court 
permits or requires to be made before it by witnesses in relation to matters of 
fact under enquiry (oral evidence), (2) all documents produced for the inspection 
of the court, such as veterinary-legal reports, certificates of soundness, etc. 
(documentary evidence). 


Evidence is of two kinds : (1) ‘common’, or statement of facts which an ordinary 
witness has actually observed, (2) ‘expert’, or the inference drawn by a person 
who by virtue of his technical training is capable of deducing opinions and 
inferences from his own or other’s observations. A veterinary witness gives 
evidence of both kinds but mostly as an expert. : 


To the courts the veterinarian is summoned by a subpoena-writ commanding 
attendance under penalty. On a Government servant it is usually served 
through his department. In civil cases it is necessary that a fee called the 
“conduct money’? should be offered on delivering the summons. If this is 
not done, the witness is at liberty toignore the summons. In criminal cases 
where the Government are a prosecuting party, the awarding ofa fee rests 
with the presiding officer. After the evidence is over, a Government servant 
can insist on obtaining a court certificate for non-payment of travelling 
allowance. He can then claim the usual travelling allowance from his 
Department on the strength of the court certificate. 


On being called into the witness-box the witness has to be sworn and his oral 
evidence is then taken in the following order, which can, however, be altered at 
the discretion of the court : 

(1) Examination-in-chief is the examination of a witness by the party who calls 
him, and is usually meant to place before. the court in a clear manner all the 
facts known to the witness. No leading questions can be asked at this stage. 
(2) Cross-examination is made by the counsel of the opposing party, who 
tries to weaken the evidence of the witness by indicating how his details are 
inaccurate or conflicting. ‘The witness must try to answer all the relevant 
questions calmly and should not lose his temper. If he considers that a 
particular question is unfair or irrelevant, he can appeal to the Court. One 
should never try to answer questions, which are ambiguous or which are 
not understood. Leading questions can be asked at this stage. (3) Re-examination 
is made by the party who called the witness, and is meant to explain any 
discrepancies which may have been brought out in cross-examination. If any 
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new points are introduced at this stage, the adverse party with permission of 
the court may further cross-examine on these points. (4) The Court can ask 
any question at any time to clear up an ambiguous point. 


The following general hints on giving evidence should be remembered : (1) 
the veterinarian is not, and should not be, a party to any side; he should tell 
the truth irrespective of whether it is likely to lead to conviction or acquittal, 
(2) he should speak distinctly and slowly to enable the judge or his clerks 
to hear him and to take notes, (3) he should avoid technical terms, but if he 
cannot help using one, he should try as far as_ possible to explain it in plain 
language, (4) he should avoid exaggerations and superlatives ; his answers 
should be precise, and where possible only ‘yes’ or ‘no’. If, however, he finds 
that by so doing he is not understood, he can explain his answer further 
with the permission of the Court, (5) if he does not know or remember any 
particular point he should say ‘“‘I do not know’’, (6) he can ask for his own 
report already forwarded, to refresh his memory on any point, (7) he should 
refrain from quoting the opinions of other people e¢.g., his teachers or from 
text-books. He is supposed to express an opinion from his own knowledge 
and experience. Books are sometimes quoted by the opposing counsel and the 
witness is asked whether he agrees with the quotation. Before replying to 
such questions, the witness should ask to be allowed to read it over himself to 
ensure that a different meaning is not implied. | 


LIABILITY. 


At present, there is no law controlling veterinary practice in India or Pakistan, 
hence privileges and liabilities analogous to those of medical practitioners do not 
apply to veterinarians. Most veterinarians in this subcontinent however, are 
Government servants and are governed by departmental rules. 


In criminal cases the veterinarian cannot refuse to examine an animal or a 
carcase or other relevant material sent to him by a court or by an authorised 
police officer. Ifin the ordinary course of his work a criminal act comes to 
his notice (e.g., poisoning during outbreaks of contagious diseases), he is 
ordinarily expected to report the matter, but he should bear in mind that 
heis not to play the part of a detective. In the court a veterinarian should 
avoid expressing an uncalled-for opinion or information received from sources 
other than his professional practice, but he is bound to reply to all questions 
put by the court without keeping a secret (professional or otherwise). 


As to proficiency in his work, a veterinarian is expected to exercise reasonable 
care and skill and not eminent skill. He is responsible for any negligence on 
the part of his assistants or students, committed while carrying out his directions 
or in his presence, but he is not responsible if it is committed in his absence or 
without his knowledge. 


INSURANCE. 


Insurance of animals has not become popular in Indo-Pakistan, probably 
because most of them are of low value. However, some valuable animals like 
race-horses and pedigree dogs are insured against death or accident. Certain 
short-term insurances covering the risks involved in some operations (e.g., Castra- 
tion) are also effected. In all such cases the veterinarian is called upon to examine 
the animal for freedom from special influence tending to shorten life, and for 


judging its market value. Usually, the insurance company sends a prescribed 
form to be filled in. 


Some of the more important influences which tend to shorten life are as follows: 
(1) residence in any unhealthy locality, such as a surra area, (2) the nature of the 
animal’s work may be such as to expose it to mechanical injury (polo, hunting), 
chemical injury (work in factories manufacturing acids and poisons), and other 
unhygienic conditions (coal-mines, dusty roads, etc.), (3) stabling in unhygienic 
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stalls and byres, (4) previous attacks of disease likely to recur ¢.g., pneumonia, 
heat-stroke, etc., (5) presence of diseases of important organs. such as: (i) chronic 
bacterial disease—tuberculosis, glanders, etc., (ii) nervous disease, epilepsy, 
vertigo, blindness, deafness, (iii) chronic disease of heart and lungs—mitral 
disease, emphysema. etc., {iv) albuminuria and glycosuria, (v) surgical disease 
likely to cause stumbling, contracted tendons, (vi) ulcers, fistulae, etc., (vii) 
diseases of the teeth and chronic bowel disease, (viii) hernia, (6) vices—weaving, 
crib-biting, viciousness, etc. ’ 


When an insured animal is dead, the veterinarian is usually called to examine 
the carcase and to write a death certificate. In such cases, a complete descrip- 
tion of the animal is to be noted and a detailed post-mortem examination made to 
ascertain the cause of death. Even though this information is not always imme- 
diately required it will be useful if any dispute arises later. 

It seems unfair for a veterinarian to be asked to judge the market value 
of an animal. He can say what unsoundness he finds, but he may not be 
in touch with the market. He should try to avoid giving an opinion on 
this point but in cases of extreme necessity he should give a non-committal 
reply, indicating his difficulty in the matter. 

The insurance company like other clients must pay the fees. 


M. A. 


SECTION 8. APPENDICES, 


i, TEMPERATURE, PULSE RATE anp RESPIRATION 
RATE or various ANIMALS. 


A knowledge of the temperature, respiration and pulse rate of healthy 
animals is helpful in diagnosis. 


TEMPERATURE. 


The temperature of resting animals remains fairly constant, though there 
are variations within certain limits due to age, sex, air temperature, season, 
time of day, exercise and feeding. In warm countries air temperature is the 
most important source of variation. While the normal range often does not 
exceed 2°F., in buffaloes the variation may be at least 5°F. 


When taking the temperature, care should be taken to introduce the 
lubricated bulb as far as possible into the rectum and to press it lightly 
against the mucous lining for a minute, otherwise the correct rectal tem- 
perature will not be recorded. Only temperatures taken in the morning 
before feeding should be relied upon for clinical diagnostic work, and 
these may be expected to be about 100°F. for the horse; about 101.0°F. 
for cattle; 102.0°F. for the sheep and goat; and -1o1.0°F. for the dog. 
Minimal temperatures are recorded from 1to4 a.m., from 6 a.m. the 
temperature follows an upward trend till early evening. 


PULSE. 


In mammals, the pulse rate varies from 25 in the elephant to perhaps 
150 in the mouse; with a rise of body temperature, the heart-beat is 
accelerated. The rate alters noticeably with such changing conditions as 
age and sex (being somewhat more rapid in the young and in females), 
air temperature, emotional state. The pulse may be taken at any superficial 
artery e.g., the submaxillary, posterior radial, coccygeal, or femoral, and it 
is essential that observations should be made with the least possible dis- 
turbance and excitement to the animal. 


RESPIRATION. 


The respiration rate is usually taken by counting the combined movements 
of the flank and thorax. Inthe resting bovine, it is preferable to take the 
rate by holding the palm of the hand within an inch of one nostril, or 
better still by placing one ear close to the nasal opening. The animal’s 
head should be held gently but firmly by an attendant and there should 
be no pressure on the throat. In more forceful breathing, as after 
exercise, the count may be taken by noting the movements of the nostril. 
An approximate ratio is said to exist between the respirations and _ pulse-rate 
in equines (1 to 3 or 4), but there is no workable formula for bovines, There 
are the usual variations due to age, size, sex, posture (slower but deeper 
breathing when the animal is lying down), air temperature and humidity, 
individual. For bovines, the rate is usually assessed at 15-25, but it is quite 
likely that individual breeds vary. It must also be noted that the rhythm 
is frequently irregular, as the animal often voluntarily holds its breath for 10 
seconds or more, and this is often followed by several closer-spaced and 
deeper breaths. For this reason the respiration rate should be counted over 
2 or 3 consecutive minutes. 


The common range of rates for temperature, pulse and respiration in the 
resting animal may be tabulated as follows. In India, fair latitude must 
Reis vowed for the widely differing conditions ¢.g., air temperature, 
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Species Body temperature Pulse Respiration 
LO Bi AL ane tanto li NA cS Tei be I a lh ati a ne Eo 

Horse 99.4-—101.2 33—41 8—13 
Cattle 101,.0—102,0 42-60 11—18 
Buffalo 99.0— 102.0 =. bit 
Sheep IO1.5-—103.5. 67-82 14-22 
Goat fot 357 204% 67--62 14-22 
Came} 97-0--I01.0 |, 32-50 5—12 
Elephant 97.8—g99.6* 28—35 10 
Pig 101,.0—103.5 _ 6o0—8o(heart beat) 8—18 
Dog 100.3-—102,1 71-—103 14—25 
Fowl 105.8—107.8 . 150—200(heart beat) 12—28 


* obtained by plunging thermometer into centre of a bolus of faeces. 


2. COMMON ALLERGIC TESTS. 
TUBERCULIN TEST. 


Tuberculin is prepared from liquid cultures of tubercle bacilli (human or 
bovine type), which after heating have been filtered to remove the bacillary 
bodies. ‘The medium formerly used was 5 per cent. glycerol broth, but as 
tuberculin thus prepared hada tendency to give non-specific reactions, it is 
now usually prepared on a ‘synthetic’? medium made up from certain salts. 
The filtrate may be used unconcentrated (“‘ordinary” tuberculin) or it may 
be concentrated to 1/10 of its volume (‘‘concentrated”’ tuberculin). The 
rationale of the tuberculin test is that the tuberculous animal is specially 
sensitive (‘allergic’) to the fresh introduction of tubercle bacilli or their 
‘toxins’, so that it reacts differently to normal animals. The test merely 


indicates that the animal is tuberculous and gives no indication of the 
extent of the disease. 


The subcutaneous test is not often used at present. Ordinary tuberculin in 
dose of about 3.0 c.c. for cattle is injected, body temperatures being taken 
beforehand and at intervals afterwards. Reacting animals show a rise of 
temperature above 103°F. by 9-12 hours after the injection. Further details 
of the test are not given, since nowadays the doub!e-intradermal method (d.i.d.) 
is usually employed. ‘This consists of injecting 0.1 c.c. concentrated tuberculin 
into the skin on the side of the neck in two successive doses. The second or 
test dose is given 48 hours after the first or sensitising dose. Observations. of 
the resulting reaction are made by palpation and measurement of the 
swelling forming at the site of inoculation. The test can be repeated without 


allowing any interval between tests, and if required can be used immediately 
after a subcutaneous test. 


Technique. An area of skin about 4” square is clipped about the middle 
of the side of the neck. Grasp a fold of the shaved area between thumb and 
forefinger of left hand and introduce the needle of the syringe obliquely and 
deeply into the fold. The needle should be short. and strong and _ the 
tuberculin should be injected deeply into the dermis. If the operation is 
properly performed, a pea-sized nodule should be left at the point of injection. 
The injection must not be made superficially, nor so deeply that the tuberculin 
is delivered beneath the skin. After 48 hours, a second similar injection is 
made into the centre-of the swelling produced by the first injection. 


Before making the first injection, the thickness of the skin at the clipped 
area should be carefully measured by means of callipers made for the 
purpose. This is to be repeated at the injection site immediately before and 
again 24 hours after the second injection. Uniform pressure on the calliper 
jaws must be maintained when taking. measurements, At the second or 
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third measurements, note also the characters of the swelling as to heat, 
tenderness, oedema and consistence. 

In non-reacting animals there is a small or practically insignificant increase 
in skin thickness. ‘There is no heat or tenderness and no oedema around the 
firm nodule left by the injection. In reacting animals there is usually a 
considerable increase in the thickness of the skin at the 48-hour reading and 
this is still further increased 24 hours later.. ‘The swelling may be appreciably 
warm and tender and there is a variable degree of oedema, the characteristics 
of which are easily recognised with a little experience. Although measurements 
ire important, the presence or absence of reaction is determined mainly by 
noting the characters of the swelling, especially when an increase in thickness 
is not very marked. Reactions sometimes occur which the worker may find 
difficult to interpret. In such cases, the d.i.d. test may be repeated or a 
subcutaneous test done or both tests may be done together. 


(A single injection intradermal method is now under trial in Britain, using 
“purified protein derivative’ (P.P.D.) isolated from tuberculin prepared on a 
synthetic medium). 

JOHNIN TEST. 


The intradermal test is performed as above and the main features to be 
observed are similar to those with tuberculin. In general, however, the ensuing 
reactions are less pronounced, and negative results are rather less significant than 
positive ones. In testing for Johne’s disease, it is always a good plan to inject 
tuberculin on one side of the neck and johnin on the other. This, apart from 
other things, assists the interpretation of the johnin test. 7 
TUBERCULIN TEST IN FOWLS. 


A concentrated avian tuberculin is used in single dose of 0.2 c.c. In this case 
the tuberculin is injected into the dermis of one of the wattles. One should try 
to make the injection intradermal and not subcutaneously between the skin folds 
of the wattle. The result of the test may be read 24 to 36 hours later. It is 
advisable also to make a second reading 48 hours after injection, since reactions 
are sometimes late. The reaction is shown by the appearance of an oedematous 
swelling, which is somewhat persistent, and by a blanched appearance of the 
injected wattle when compared with the normal one. Birds in advanced stages 
of the disease may not react but in such cases clinical symptoms themselves 
should be suggestive. Reacting birds as well as clinically affected ones should 
be destroyed and their carcases buried or burnt. 

MALLEIN TEST. 


This is performed by the subcutaneous or by the intradermo- palpebral method. 
With the former, 1.0 ¢.c. dilute mallein is injected at the side of the neck; the 
reaction consists of a local oedematous swelling, which at its height may measure 
5 inches or more across, in addition to which there may be a febrile response. 
The local swelling is a more constant feature in reacting animals, and especially 
in Indo-Pakistan is a more reliable index than the fever. The swelling is at its 
height by the 48th hour and persists for three or four days. In normal 
animals some degree of swelling is also likely but it is softer, not definitely painful 
and begins to decline after 24 hours. 


‘In the intradermo-palpebral test, a more concentrated mallein in dose of 
0.2 ¢.c. is injected into the cutaneous tissues near the rim of the lower eyelid. 
The reaction consists of a local swelling of the usual kind about the lower or 
both lids, together with conjunctival congestion and mucopurulent discharge 
from the eye. There is also definite pain as shown by frequent blinking of 
the eyelids. Observation for reactions may be made 24 and 48 hours after 
injection. If desired, the test can be combined with the subcutaneous. 
Animals regarded as doubtful by one method may be retested after an interval 
of a few days by the alternative one, or after an intradermo-palpebral test the 
same method can be adopted with the opposite eye.- 
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3. . BLOOD-TAKING FOR AGGLUTINATION TEST. 


Failure to adopt a correct technique in the collection of serum for agglutina- 
tion work may lead to disappointment and wasteful repetition. The following 
method is recommended for Brucella testing in cattle. 


BLoop COLLESTION. About 4.0c.c. of blood should be taken from the jugular vein in any 
convenient way, noting the following points. (1) Needle (syringe, if used) and container for 
blood should preferably be sterile and dry; if wet from recent sterilisation (bo.ling), they 
should be rinsed in normal (0.g per cent.) saline before use. (2) Apparatus e.g., needles 
and syringes, that is to be used over again, should be rinsed thrice in saline before taking 
the next sample. (3) The blood should be drawn in such a way as to avoid frothing, 


SERUM COLLECTION. (1) Blood containers should not be agitated during the clotting period. 
They should be placed in a slanting position at an angle of about 20°, and preferably at a 
temperature of 70°-go°F., until the blood is firmly clotted. (2) After clotting, the containers 
should be carefully transferred to a cooler place and gently rotated, so that the clot is freed 
or remains firmly attached to the upper part of the bottle. (3) The serum will have separated 
within three hours of clotting, thea it should be gently pipetted, as free as possible from 
blood cells, into small sterile containers. If separation is delayed in winter, the clots should be 
warmed for half-an-hour in the sun or before a slow fire. To the serum should then be added 1/10 
of its volume of 5.0 per cent. watery carbolic acid i.e., about two large drops to each c.c. 
of serum. 1.0 ¢c.c. of serum is sufficient for each test. (4) Serum is best transported in firmly- 
stoppered vials or small bortles. Pipettes are not satisfactory, and should not be used except 
in an emergency when they should be sealed carefully with a short stout seal. 


4. EXAMINATION OF BOVINES AND EQUINES FOR STERILITY. 


MALE. 


First, look for congenital or other physical deformities or conditions that may 
prevent the animal from mounting. Then with the animal in the standing position and 
under suitable restraint, the genitalia can be examined. Feel the testes epididymis and 
spermatic cords to ascertain if there is thickening due to inflammation or tumour. Examine 
the sheath and ‘prepuce, expose the penis. Atter examination of the external genitalia, 
examine the vesiculae seminales and ampullae of the vas deferens. Pare the nails, wash the 
hands with soap and water, lubricate them with soap or paraffin and clear the rectum 
of faeces. Tien with hand in rectum, try to feel the neck of the bladder; when this is 
done, a little exploraiion should allow one to locate the vesiculae seminales and the ampullae 
of the vas deferens, the latter feeling like two cords which meet at the neck of the bladder. 
Palpate for abnormalities all parts handled. 


_ The examination for sterility in males is incomplete without a microscopical examination 
of the semen, for an account of which reference must be made to other sourees of 
information, 


FEMALE. 


| 
(1) General points are to have the finger nails pared short, the hands cleansed with soap 
and water and then rinsed with water. Sterilize or disinfect instruments. | Use medicinal 
paraffin as necessary for lubricating hands ani instruments, First, wash the animal's 
perineum and external genitalia with soap and water or 2 per cent. lysol solution. 


(2) EXAMINATION OF VULVA AND cLITorts. G-asp the lips of the vulva, one in each 
hand, and pull backwards and outwards. The clitoris and caudal parts of the vagina 
are then clearly visible, and chauges suggestive of vaginitis can be noted. 


(3) EXAMINATION OF VAGINA AND CERVIX. 


Method I (using speculum), The lubricated speculum is inserted and gently expanded. 
By means of atorch or by reflecting the sun’s rays with a mirror, the mucosa can now 
be inspected. As this method does not permit a tactile examination, it is of less value 
than method [I, but if as in heifers and very small adults the vagina is too small to 
permit passage of the hand, it is necessary to use the speculum, 


Method II (using cervical retractors). Form the fingers into a cone and insert into the 
vagina, expanding gently until the whole hand follows. As the hand passes into the vagina, 
its contents tone and structure can be noted. Sometimes the vagina becomes ballooned, 
preventing proper tactile discrimination, but this can be overcome by slapping the hand 
about internally. Next locate the cervix with the tips of the fingers, so that the tone, size 
and patency of the os uteri can be gauged. When the tactile examination is complete, 
insert a cervical retractor by sliding it along the wrist and palm, With the help of the 
fingers, grip one side of the rim of the os uteri inthe jaws of the rétractor and lock the 
instrument. Withdraw the hand and using moderate traction pull the cervix into sight. 
With a second pair of retractors grip the rim of the cervix and, by levering both pairs 
of retractors outwards, spread the vulva so that the cervix isin full view. The condition 
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of the upper vagina and cervix can now be noted and treatment undertaken. If the interior 
of the uterus is to be treated, dilate the os uteri with a dilator (not always necessary) 
and pass a catheter into the organ. Place the free handin the rectum (see below) and 
guide the catheter first into ome horn and then the other, instilling the fluid required for 
treatment into each horn. Remove the instruments and relax the forceps. 


The cervical retractor is not used in the examination of mares. 


(4) EXAMINATION OF CERVIX, UTERUS, TUBES AND OVARIES PER RECTUM. With the 
lubricated hand clear the rectum of faeces. If the organ beccmes ballooned, overcome by 
slapping; if the animal strains, allow the hand to remain limp in the rectum until the 
spasm has passed. Locate the site of the cervix and trace the uterus forward, noting its 
structure and tone. Seek in turn first the right and. then the left ovary and note their 
structure. In the absence of straining or ballooning, it should be possible to grasp each 
ovary completely. Next come the fallopian tubes; normally, they cannot be palpated but 
in salpingitis they. may be greatly enlarged. In conducting these operations in the non- 
pregnant animal, it is not necessary to insert the forearm more than a foot. In the heifer 
the ovaries lie almost wholly in the pelvis and insertion of the arm for 8 inches is sufficient. 


5. CONTROL OF BOVINE CONTAGIOUS ABORTION | 
BY METHODS OF HYGIENE. 


In Indo-Pakistan, probably one of the most suitable methods for controlling 
abortion is the adoption of hygieric measures. The disease spreads rapidly 
ina damp and insanitary environment. but the source of spread is almost 
always an infected parturient anima]. The object, therefore, is to segregate 
during calving all animals believed to be infected. This of course should be 
for the shortest possible time, but, as infection cannot always be detected, 
some period of isolation for al/ maternity cases is advocated. 


The detailed precautions to be observed are : 


(1) All organised stock farms should be provided with sufficient maternity boxes. 
These should be separate from one another and from the rest of the farm buildings, 
To facilitate cleaning, the boxes should be of simple construction, proper floors and walls 
being bare essentials. Excreta should be disposed of in such a way that no farm animals 
have access to it. (2) In climates which are favourable in that animals can sleep out, 
separate fenced compounds can be used instead of boxes. (3) Between one occupant 
and -another, boxes should be well cleaned and disinfected, while compounds should be 
exposed to several days’ strong sunlight. (4) All healthy maternity cases should be confined 
separately in the enclosure (i.e, box or compound) from about three or four weeks before 
calving until uterine discharges have ceased, and preferably for about two or three weeks. 
(5) Depending on requirements, one or two enclosures should be reserved entirely for 
Brucella-infected parturient animals, These reserved sites should be as far as possiible from 
the rest of the farm and alsoa little away from the other maternity wards. (6) When an 
animal aborts, is delivered prematurely or is otherwise “known tn have become infected 
before calving, it should be at once earmarked as infected and transferred to the special 
brucellosis enclosure. The placenta and foetus should be burnt. If abortion has occurred 
out of doors, the site should be kept free of other animals until it has been exposed to 
several days’ strong sunlight. If abortion occurs indoors, the floor walls troughs, etc., must 
be scraped, and the scrapings burnt. In addition, the whole site should be disinfected, 
and manure removed and dug into cultivated land which is not used for a time for 
grazing or cutting green fodder. (7) Animals earmarked as Brucella-infected should be 
confined in the Brucella-reserved enclosure for set periods which should be adhered to as 
far as possible. Thus, an animal which aborts for the first time should be isolated for a 
month, during its next pregnancy from a month before to three weeks after parturition, 
during subsequent pregnancies over the period of calving. Animals known to be infected 
should be watched with special care during the pregnancy following abortion. While 
healthy maternity cases should be confined singly, there is no strong objection to more 
than one Brucella-infected animal occupying the same enclosure. (8) It is desirable to 
apply vaginal douches to aborted animals. This may be done three or four days after 
the abortion, repeated seven or ten days later, and continued if vaginal discharges 
persist. A suitable douche is bleaching powder and boric acid, 25 g.* ofeach, in 2 litres 
of boiled water. Filter through blotting paper, and only use when freshly prepared. An 
alternative douche consists of pot. permanganate 1 part to water 500 parts. If neither 
of the above is available, a solution of common salt at two table-spoonsful toa gallon of 
“water is of some value. (g) Unless a special bull can be reserved for infected animals, 
they should not be served before the end of their segregation period; even then, it is 
advisable to wash the bull’s sheath and penis, if he has to be used at once for another 
cow. (10) No special precautions need be taken with calves of segregated dams, other 
than keeping them segregated from the healthy adult cows for the same period as ‘the 
*g. = Gramme, : 


tg2 
6. TREATMENT OF CATTLE FOR TICKS. 


In this subcontinent owing to the small and scattered nature of the farms and 
the poor resources of the stockowner, hand-dressing for ticks is likely to be 
more practical than dipping. For these reasons no extended reference is 
made to the various dipping tanks and dips that have been proposed in 
various countries. 

HAND-pRESSING. Experiments have shown that effective dressings are, (1) derris powder in 10 
per cent. watery solution, (ii) ‘D. D. T.’ as 0.5 per cent. emulsion in kerosene oil and liquid soap. 
A piece of rag is soaked in one of these fluids and applied to parts where ticks are most 
numerous e€.g., about the ears and neck, under the axillae. over the belly and beneath the 
tail. This should be done during the summer months; with B. australis at 14-day intervals and 
with H. aegyptium at 4-day intervals. 

Dippinc TANKS. For an account of the work that has been done in India, reference may be 
made to the Progress Report of the I. C. A. R. Scheme for the control of ticks in Bombay for the 
year 1938-39. 

Dips. Arsenical dips are extensively used e.g., a proprietary preparation known as “Cooper’s 
dip’. A home-made dip, used with success in Bombay, is: 


White arsenic oe oF os 8 lb. 
Sod. carbonate ae B53 se, ESANES: 
Pine tar be ey: sty. 1 gallon. 
Water Th re ... 500 gallons, 


The arsenic and sod. carbonate are dissolved by boiling in about go gallons of water, and the 
solution then allowed to cool to 140°F. ‘The tar is then added slowly with constant stirring and 
the rest of the water added. : 

In tropical countries, there is risk of burning or scurfing and even of acute toxic symptoms in 
animals dipped in arsenical solutions, hence special caution has to be exercised. 


FREQUENCY oF Diprinc. This will depend on the object to be achieved. No fixed interval 
between the operations is laid down when the object is merely to rid animals of ticks when 
the latter appear in large numbers. But, if a whole locality or farm is to be kept constantly 
free from tick:, the cattle would require dipping at the intervals stated above for B. australis and H. 


aegyptium. 


4. USE OF ANTIBIOTICS. 
SULPHONAMIDES. 


The most important of these deserving mention are the following : sulpha- 
nilamide, sulphapyridine (commonly known as May and Baker 693), 
sulphathiazole, sulphaguanidine, succinyl sulphathiazole, and sulphathalidine 


(or phthalyl sulphathiazole). Sulphanilamide is active against certain 
streptococci, especially haemolytic streptococci. Sulphapyridine and sulphathia- 
zole are active not only against haemolytic streptococci but also against 
staphylococci and certain other organisms. Sulphaguanidine, succinyl 
sulphathiazole and sulphathalidine form a separate series in that they are 
gut-active’ sulphonamides, used in certain disorders of the intestinal tract e.g., 
‘white scours’ in calves. 


Apart from strangles, sulphanilamide may be recommended in cases of equine 
pneumonia, post-parturient metritis in mares, wound infection due to streptococci. 
Sulphapyridine is recommended for calf pneumonia and calf diphtheria. Other 
conditions in which suiphonamides may be tried are joint-ill in foals calves 
and lambs, summer mastitis in cows, With the ‘gut-active’ sulphonamides 
the action is confined to the bowel. In makinga selection of the sulphonamide 
to be used, the most important single factor is the organism responsible 
for the disease. This demands an early and correct diagnosis which is of 
course often not feasible. Other factors to be considered are the value of the 
animal and the cost of the drug, sulphanilamide being the least costly but 
at the same time the least active in the sense of a more limited activity. Early 
treatment in all cases increases the chances of success. The last factor to be 
considered is dosage. The drugs are given by the mouth in watery suspension, 
as in general they are not freely soluble. 
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With sulphanilamide, an initial dose may be given at the rate of 12g. per too lbs. body weight. 
During the following seven days the drug should be given at the rate of 6g. per 100 lbs., and this 
daily dose should be divided into three parts for administration at about eight-hourly intervals. 
The object of this treatment is to produce a high initial concentration of the drug in the blood 
stream and to maintain an even concentration (of about 10 mg. per 100 c.c.) at a 
rather lower level for a sufficiently lng period. If the condition relapses, treatment may be repeat- 
ed after a seven or ten-day rest, and in such cases it is preferable tochange to a more active 
drug, such as sulphapyridine or suiphathiazole. With cattle, it is considered sufficient after 
the initial dose to give the drug twice daily at twelve-hour interval. Slight toxic effects e.g., 
diarrhoea and inappetence may occur if the drug is given at say twice the above initial dose. 
With sulphapyridine, the initial dose is 6g. per i100 Ibs, body weight, followed by a daily dose 
for a maximum of seven days of 2 g. per 100 lbs., this to be divided into three parts to be 
given at eight-hourly intervals (two parts at twelve-hour interval in adult ruminants). If within 
a reasonable time the effect is unfavourable, one may change to sulphathiazole. With 
sulphathiazole, the initial dose is set at 8 g.:per 100 lbs., followed by daily doses of 3 g., preferably 
divided into four parts to be given at six-hourly intervals. ‘The dosage recommended with 
sulphaguanidine e.g., for calves with white scours, is as follows : For calves under 75 Ibs. already 
showing clinical signs, 0.13 g. per lb. body weight as a daily dose. divided into three equal parts 
and given morning, noon and night. After three days, the dose should be reduced to 0,95 g. per 
Ib. For prevention, in calves born on premises where white scours is very liable to occur, treat- 
ment is suggested at about half the dosage indicated for treatment. With succinyl sulphathiazole and 
sulphathalidine the doses for treatment are respectively two-thirds and one-half those recommended 
for sulphaguanidine, The reason for this smaller dosage compared with sulphaguanidine is 
that the two drugs mentioned are much less easily absorbed from the bowel. 


It must finally be emphasised that it is useless and wasteful to employ 
sulphonamide drugs in inadequate amounts. For wounds, local application, 
especially of sulphanilamide and sulphathiazole, has also been recommended. 


OTHER ANTIBIOTICS. 


These are substances, derived from microorganisms. which are inhibitory to the 
growth of certain pathogenic bacteria. The best known, least toxic and 
still the most effective of these is ‘penicillin’, first isolated in crude form in 
1929 from the mould Penicillium notatum. Yt was not until 1938, however, that 
the therapeutic potentialities of penicillin were discovered. Different strains 
of this mould vary greatly in their penicillin-forming power ; moreover, the 
medium used for growing the mould and the particular technique adopted 
make an enormous difference in the potency of the product. Smee 1929, 
many antibiotics have been isolated from various bacteria and moulds, though 
many of these are too toxic for therapeutic use. Thus from organisms of 
the genus Bacillus have been isoiated. ‘gramicidin’ and ‘tyrothricin’, from 
certain Actinomyces has been isolated ‘streptothricin’. Antibiotics have also 
been prepared from Aspergillus moulds. ) 


Penicillin is an unstable, acidic product but it has now been considerably 
purified and stabilised in the form of sodium, barium and other salts, and these 
are issued in dried form. Preparations are standardised in terms of ‘oxford 
units’, and now as ‘internat‘onal units’ containing a definite number of ‘oxford 
units’, standardisation being based on the growth inhibition of the product 
for a test strain of Staph. aureus. Good preparations are capable of inhibiting 
staphylococci at enormous dilutions, up to one in 80 million or so. Penicillin 
ig active against gram-positive bacteria and cocci and against gram-negative 
coca. lis. eflicacy against streptococci (see p. 12), . clostridia, B: 
anthracis, and certain other organisms has been established. Gram-negative 
bacteria e.g., Bact. coli, Br. imelitensis, and also the tubercle bacillus are com- 
paratively resistant. The product is inactive when given by the mouth and 
hence has to be injected e.gf, subcut., intrav., intramusc., preferably the latter, 
The great difficulty at present is its extremely rapid excretion by the kidney, 
so that it has to be given frequently e.g., 15,000 ‘oxford units’ intramusc. every 
three or four hours. In medical practice, this difficulty is overcome by what 
is called the ‘continuous drip’ method of injection. Penicillin can also be used 
by local application e.g., it is of great efficacy in some conjunctival affections. 
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Contrary to the sulphonamides, its action is not inhibited by the presence of blood 
pus or autolysed tissues. 


Another product, which may find use in the future in the treatment of 
tuberculosis, is streptomycin, prepared from an Actinomyces. 


The whole subject of antibiotics production is now undergoing great 
expansion, and production is bzcoming greatly industrialised. 


8. THE POST-MORTEM EXAMINATION. 


Object is to establish on scientific lines the cause of death. A knowledge of 
avatomy and pathology, keen observation, common sense and some experience 
are requisites for success. The examination may be reasonably complete, ~ 
or incomplete ; it should be reasonably complete when there is no history 
and no indication of the cause of death, it may be incomplete when the object 
is merely to confirm a clinical or laboratory diagnosis, 


GENERAL. 


The autopsy must be made as soon as possible after death. If the time of death is not known 
an attempt may be made to fix it eg., by noting rigor mortis, tympanites. It should be 
done in good daylight. The operator should wear a long white coat or similar garment, and 
rubber gloves are desirable, especially when there is danger of communicable disease 
or there is much putrefaction. Knives should be sharp and all instruments should be well 
kept and ready to hand on a tray. They must all be well-cleaned and if necessary sterilized 
in disinfectant such as 2 per cent. lysol before being put away. The instruments will inchide 
butchers’ knives, scalpels, forceps, scissors, bowel scissors, chisel, hammer, bone-forceps, bone-saw, 
foot-rule and magnifying glass. Other reagents and apparatus. at hand should include : 
bottles of 10 per cent. formalin for fixation, sterile swabs, pipettes and teats, test-tubes, small 
tubes for helminths, etc., slides, common culture media, bottles of 50 per cent. glycerol, cotton 
wool, spirit lamp, iron spatula for searing, A bowl of disinfectant should be at hand in case it is 
needed during or after the autopsy. The hands should be thoroughly washed and dried 
afterwards. 

The findings should be recorded as soon as the autopsy is over, or preferably dictated as the 
operation proceeds. The notes should be very carefully taken, not forgetting the date, a full 
description of the animal and any points worthy of note. If the history suggests anthrax, this 
should be excluded before the work is started. 


EXTERNAL EXAMINATION, 


After making sure the animal is definitely dead, note its position, general condition, state of 
nutrition, signs of struggling, signs of rigor mortis and of putrefaction. Examine the visible mucosae 
for pallor, congestion, icterus, and inflammatory conditions. Look for discharges from the 
natural orifices. Examine the integument for injuries, burns, swellings, parasitic affections. 
Examine the external genitalia and in young animals the navel, 


INTERNAL EXAMINATION. 


Ruminants are placed on their left side so that the rumen is below or opening the abdomen, 
equines on their right side, dogs and other small animals on their backs. In a complete autopsy 
the examination should be systematic, so that nothing may be missed ; the order, which however 
need not be inflexible, is briefly as follows in the case of cattle. 


Remove the entire skin and the two right legs. Examine subcutaneous tissue. Remove and 
examine the prescapular and precrural lymph glands, thyroid, parotid, submaxillary salivary 
and lymphatic glands. Saw through lower jaw just above symphysis and remove. Grasp 
free part of tongue, raise it and sever its basal attachments, removing it together with larynx 
trachea and oesophagus down to entrance of chest. Next, dissect off the udder and supramam- 
mary glands, and in the male the penis. ‘To open the abdominal cavity, incise through 
the mid-line from pubis to xiphoid cartilage, then from pubis to lumbar region. It is of 
little moment whether the chest is opened before or after removing the abdominal viscera. 
To open the chest, saw through the ribs just above the chondro-sternal line, sever the attached 
edge of the diaphragm so that the cut ribs can be forced upwards and broken at their 
costo-vertebral joints. One can then take immediate note of exudation or adhesions of the 
thoracic organs, and of their relative position. 


Return to the abdomen. Strip off the omentum, place two ligatures on the duodenum and two 
onthe rectum, cut between each two ligatures and remove the mass. After putting a double 
ligature on the oesophagus just behind the diaphragm, remove the stomachs and _ spleen. 
Detach the latter. Remove the liver and gall-bladder and the pancreas as one piece 3 then 
detach the latter. Remove the kidneys and adtenals along with the ureters. The reproductive 
organs can then be extirpated, also the bladder after ligaturing the urethra, Next, open the 
pericardial sac. If heart blood is required for cultural examination, cauterise a spot on the 
surface and try to remove blood with a sterile pipette. (Ifthis is not feasible, owing to the 


blood being clotted or the heart relatively empty, the attempt can be deferred till 
the heart is removed). Vhe whole contents of the thoracic cavity can then be removed as a 
bunch. 


There now remain the head and vertebral column, the muscles, joints, tendons, bones and 
bone-marrow, feet and body iymph glands. If it is desired to examine the brain and spinal 
cord and the head sinuses, this can be done now or deferred until the organs already removed 
have been dealt with. It is better first to remove the head to atable. Strip the muscles at 
the side of the cranium, saw through the bone first round the sides and then down the 
mid-line, then by forcing the horns apart the brain is exposed. The brain is removed by 
severing its nerve attachments close to the bone. The sinuses, nasal chambers and septum 
are exposed by sawing off the overlying bones. The turbinates can then be removed for 
examination, also the eyes. The operation of removing the spinal cord is arduous. Remove 
the muscles from one side of the spine. In the dorsal region sever all broken ends of ribs 
at the costo-vertebral junction, Then with a sharp handy axe strike repeatedly at one wing 
ofthe vertebra beginning from the atlas, in such a way as to remove one chip of bone at every 
stroke. The strike should not be hard enough to smash the entire vertebra at one stroke 
as this process will damage the cord within. Continue striking at one place until the canal 
is Opened and the cord is visible. ‘Then sever the nerve attachments and take out the entire 
cord with meninges intact. The chief body lymph glands remaining for examination are the 
prepectoral, lumbar, iliac, inguinal and popliteal. Before leaving the carcase, one should 
inspect the parietal pleura and peritoneum, the mouth and pharynx, 


When the work is completed, the carcase and all unwanted material from it is to be incinerated 
or buried, and the place disinfected. 


EXAMINATION OF ORGANS. 


The rule is to examine the exterior before cutting into the organ. The position of a lesion 
should be described in relation to some anatomical point. Its shape, size, colour, consistence 
and odour are to be noted according to some fixed and convenient nomenclature and not in 
vague terms such as hard, soft, large, small, pale, etc. Examples are : Shape, spherical, conical. 
Size, pin-head, pea, walnut, hen-egg. Colour, milk-white, deep chocolate. Con:istence, brain 
liver, cartilaginous. Odour, rancid, putrid. Weights and measurements of organs and lesions 
may be taken. It is better to write ‘ nothing unusual to the naked-eye ’, or some abbreviations 
indicating this, rather than ‘normal’, In examining solid organs e. g., iver, lung, udder, they 
should be cut into slices for inspection of the cut surface and for palpation for small lesions, Other 
organs, such as hidney, adrenal, ovary are laid flat, held down with the left hand and bisected 
across the narrow edge. Very soft organs, such as bvain, or soft lesions may be hardened over- 
night in 5 per cent. formalin before being sectioned. The intestine is conveniently opened with 
bowel scissors, for other hollow organs such as aorta, uterus, urinary bladder the knife may 
be used. ‘The lining is inspected after washing under the tap. 


As to the examination of individual organs the following details are given. In case of 
the intestine, the mesentery should first be severed at its attachment to the bowel. The 
mesenteric lymph glands are incised. The bowelis opened, spread on tables with mucous 
surface upwards and washed with a stream of water. Or the opened intestine may be put in 
wate: inatub and the mucous surface examined as the bowel is slowly drawn out between 
the fingers. The nature of the contents is to be noted at the time of opening, and samples 
taken as required. A similar form of examination will apply in the case of the stomachs. 
When examining the liver, one will include the hepatic glands and gall-bladder, noting the 
colour, etc.. of the bile. ‘The main bile-ducts will be carefully opened. After inspecting again 
the pericardium, the heart is excised through its arterial roots and above the valves, the 
organ is placed on a flat surface and its cavities exposed by marginal cuts. The valves are 
examined between the fingers under a stream of water. The heart muscle may be sliced. 
With the lungs, not only may the organ be sliced but the large bronchi can be individually 
opened. Pieces of lung may be tested in water tu see if they float. Incise the bronchial and 
mediastinal glands. With the kidney, one notes the ease or difficulty with which the capsule 
can be stripped, and one inspects the different parts i.e., the cortex, medulla, pelvis. All the 
reproductive organs are systematically examined. With the udder, one must not omit careful 
inspection of the milk cisterns and teat canals, also the supramammary glands. With the 
brain and cord, the coverings are first incised throughout their length and examined for 
exudates, etc. The brain hemispheres are separated, and the ventricles, etc., inspected. Trans. 
verse incisions are made at one-inch intervals in the cord. 


REMOVAL OF BRAIN OF DOG SUSPECTED OF RABIES. 


The head should first be soaked in 5 per cent. carbolic acid. The skull should then be well 
fractured at he top and sides with sharp hammer blows. With knife and forceps reflect the skin, 
remove the broken bones and expose the brain, Incise the membranes and divide the brain 
into two longitudinal halves. Lift out each half separately, placing one in 10 per cent. formalin 
or 70 per cent. alcohol and the other in 50 per cent. glycerol—in ice in summer—, for sending to 
the laboratory. The operator should wear rubber gloves and put on goggles if he does not 


wear glasses. 


ig6 
Recorps. 


An account of al: morbid processes will be concisely written. The final record will also 


include the results of any laboratory examinations. At the end should be entered any diag- 
nosis reached, the signature and designation of the operator. 


In warm countries especially, it is important not to mistake putrefactive changes for primary 
pathological changes. Signs of putrefaction are bloating of the carcase, eversion of the rectum, 
frothy or bloody discharges from the nostrils, discolouration of the tissue and a putrid odour. 
There may also be rupture of the diaphragm. | 


g. MATERIAL FOR TOXICOLOGICAL ANALYSIS. 


Such material has tobe collected and despatched with care. A full history 
of the case should also be given, including the supposed source of poisoning, 
the symptoms, and particulars of any drugs given in treatment. Except in legal 
cases, the material in India may be sent to the Impecial Veterinary Research Ins- 
titute, Izatnagar, It should be forwarded in sealed and properly-labelled con- 
tainers, such as tins or preferably wide-necked bottles or jars. Rectified spirit should 
be used as preservative, and a sample of the spirit itself should also be sent for 
analysis. ‘he following materials are required: (1) stomach contents (with 
the two openings tied), (2) intestines and contents (length: of about one foot 
ofileum and of colon with ends tied), (2) about 2 Ibs. of well-mixed rumen 


contents, (4) liver 1 lb., (5) one or both kidneys, (6) urinary bladder con- 
tents—without addition of spirit. 


Suspected plants may be dried in the shade before despatch. If possible, 
some fresh green plant may also be sent ina sealed container. 


to. COLLECTION AND PRESERVATION OF MORBID MATERIAL 
FOR HISTOLOGICAL EXAMINATION. 


To obtain the maximum information from the histological examination of 
tissues sent to the laboratory for diagnosis, attention must be paid to proper 
methods of collection and preservation, otherwise valuable material may be lost 
through desiccation or putrefaction, 3 


The points are : (1) Receptacles must be sealed so that they are water-tight and. must be 
despatched with sufficient packing material to ensure safe delivery. Delay sometimes occurs in 
transit due to leaking parcels, which the postal authorities will not handle or deliver. Glass bottles 
with properly-fitting corks or stoppers are preferable to tins. (Expensive jars or bottles can be 
returned to the sender, if desired.) (2) Tissues should be collected as soon after death as possible 
and fixed at once; for this purpose ample preserving or fixing solution must be used, say ten 
or twenty times the volume of the tissue. Two or three days should be allowed for fixation, 
and after a few hours in the fluid it is a good plan to bisect the material so that the 
fluid may have access to the interior. After this it is only necessary to add _ sufficient 
liquid to cover the tissues in the receptacle when packing for despatch. (3) Only thin 
sections of tissue, not more than }-inch thick, can be satisfactorily preserved for histological 
examination. If it 1s desired to send a large mass of material, it is recommended that some 
small slices of the organ or lesion be cut out and fixed separately. In any case the por- 
tions selected for despatch should be fully representative of the organ or lesion. Sections 
taken only from the middie of a large lesion are apt to be misleading. The most informative 
material consists usually of the youngest lesion present, and if the lesion is very small it 
should be removed together with some of the surrounding healthy tissue. (4) The best 
fixative for general histological work is 10.0 per cent. solution of commercial 
formalin in water. Two per cent. watery solution of bichromate of potash is also 
good, and particularly indicated for tissues which may contain acid-fast organisms, 
‘as in suspected tuberculosis or Johne’s disease. Alcohol, or methylated spirit, at 
about 70 or 80 per cent. strength in water, is the best preservative for nervous tissues, hence 
is suitable for suspected rabies brairs. Glycerine is bad for histological work, but is indicated 
for solid tissues intended for cultural examination or animal inoculation. It is recommended 
in such cases that a portion of the same material be preserved separately for histology in one 
of the foregoing fixatives, (5) A note should always be included in the parcel giving the 
name and address of the sender, and at least a few words describing the material and men- 
tioning the species of animal from which it is derived. It is satisfactory to place a label 
inside the bottle with the tissues, but in this:'case only a black-lead pencil (not ink or copy- 
ing-ink pencil) shou d be used for writing. (6) It is particularly requested that a full descrip- 
tion of he case be sent separa ely to the laboratory. 
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tt, MATERIAL FOR BACTERIOLOGICAL EXAMINATION. 


‘This comprises material for microscopical or cultural examination or for 
animal inoculation. If the animal is dead, the material should be taken as 
soon as possible after death. The nature of the material required for examina- 
tion will depend on the disease e.g., blood is required in anthrax and _ fowl 
cholera, affected muscle or subcutaneous exudate in blackquarter, foetal 
stomach contents in brucellosis, brain in rabies, scabs in pox. ‘The material may 
be taken on slides or swabs, infected tissue may be sent in the fresh state or 


preserved in glycerine, samples of fluid may be sent in corked tubes or bottles 
or sealed in pipettes. 
‘Slides can be sent if a microscopical examination only is required. In the case of blood 
films to be examined for protozoa, a very thin film must be made. For this purpose a drop 
of fresh blood from the living animal is put on a clean slide near one end, the short edge of 
a second slide is brought in contact with the first and at an angle of about 3o° with it, is then 
allowed. to.touch the drop, and the film made by drawing the second slide lengthwise and 
evenly over the first. With anthrax blood or tissue juice, a thicker film such as can be 
spread with the point of a knife is satisfactory. The blood is allowed to dry in the air and 
can be sent unfixed or preferably fixed. For films to be examined for protozoa, the slides 
may be immersed in absolute alcohol for 10 minutes and then allowed to dry. Films to 
be examined for bacteria can be fixed by gently warming the slide, film side up, over the 
flame of aspirit lamp till the glass is just uncomfortably hot for the back of the hand. 
The slides should then be folded in clean paper and packed in a small box for the 
st. 
nae are available in laboratories in the form of cotton-wool wound over the end of 
a stiff wire which passes through the cork used to seal the swab-tube. ‘To prevent desicca- 
tion of the material, a little sterile saline or broth is usually put at the bottom of the 
swab-tube. The swab is dipped in the material (blood, exudate, pus), immediately replaced 
in the tube and packed for despatch in the wooden holder commonly provided with the 
swab-tube. Inthe case of suspected anthrax blood, it is an advantage to keep the swab 
overnight in a warm place at about body temperature to allow the organism to sporulate before 
despatch. Material taken on swabs can be used for any form of bacteriological examination. 

Solid tissues in the fresh state may not be suitable for cultural examination unless they can be 
kept cool. ¢. g., in a thermos flask with ice or carried by hand a short distance to the laboratory. 
Such material is sometimes sent immersed in 50 per cent, glycerine ;in this case it is useful 
to send a large piece so that if necessary the central parts untouched by the fluid can be 
examined. This may be done for instance with tuberculous tissue, brain for rabies 
test. 

Scabs from pock disea-es and scraprags of ringworm should be sent without a preservative 
in a dry bottle or even packet of wate;-proof paper. 

Body fluids are sometimes sent n sterile corked tubes or small bottles. In such cases 
the fluid has to be removed from the body with sterile pipettes, using sterile instruments 
for puncturing the part and in aroom free from dust. Unless it isto be examined with 
little delay, it should be kept cool, especially if contaminating bacteria are likely to be 
present. Sealed pipettes containing the fluid may not be very satisfactory because the 
points may be broken in the post. If they are to be used, a constriction should be made 
in the glass tubing near the aspiration teat. The fluid is sucked up to a point near this 
constriction and the pipette immediately sealed in the flame of a spirit lamp, first at the 
open end towards the upper part of the narrower or drawn-out portion and then at the 
constriction. The sealed ends mustbe short and stout, not left long and narrow. 

Milk to be examined for pathogenic bacteria cannot be satisfactorily transported over long 
distances in warm countries, though the addition of a few drops of saturated boric acid solution to 
to c.c. of the milk may be helpful. 


12. TRANSMISSION OF ENTOMOLOGICAL SPECIMENS. 

Winged specimens, after being killed with chloroform or in a_ cyanide- 
killing bottle, should be sent pinned in entomological store-boxes which are 
‘obtainable in various sizes from dealers. Each specimen should be labelled 
to show the name of the locality, date of collection and name of the collector, 
When the nunber of specimens is small, they may be sent pinned on to the 
inner side of the cork of a specimen tube. In all cases the containers should 
be packed in plenty of resilient packing material to prevent rocking during 
transit. In no case should winged specimens be sent in a fluid preservative. 

Specimens of ticks, mites, eggs and larvae of insects may be sent in 75 per 
cent, alcohol, with a descriptive label written in black-lead pencil and put 
inside the bottle. Scrapings of mangy skin should be sent in dry and sealed 
containers from which mites may not crawl out, | 
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13.. SIMPLE HELMINTHOLOGICAL TECHNIQUE. 


COLLECTION. 


If acomplete search for helminth parasites is required, all parts of the body have to be 
systematically examined. First, the skin should be examined for cutaneous helminthiasis 
such as bursatti, hump-sore, etc. Next, the subcutaneous tissue should be examined for 
such parasites as Onchocerca, Parafilaria and the guinea-worm. The body may then be 
opened and the body-cavity searched for such worms as Setaria, tapeworm cysts. ‘The 
muscles of the jaw, shoulder and diaphragm ‘should be examined for Trichinella larvae and 
larval tapeworms. While unravelling the coils of the alimentary canal, blood from the 
mesenteric and portal system should be examined for schistosomes. All parts of the alimentary 
tract should then be searched separately for parasites. The contents of the various parts 
should be mixed with water, the mixture allowed to stand for to or 15 minutes, so that worms 
may sink, and the sediment carefully searched. Other organs to be examined are the liver 
gall-bladder, pancreas, kidney ureters, testes, oviducts (particularly in birds), lungs, trachea 
heart, nasal chambers, eyes, brain, spinal cord, and lymph glands. In the liver and lungs 
several cuts should be made and the tissue squeezed in water in a basin. Parasites may then 
be picked up in the usual manner. 


FIxATION AND PRESERVATION, 


Parasites after collection should be washed int percent. saline and then fixed. Flukes, 
tapeworms, filaria and lungworms should be transferred to steaming 5 per cent. formalin 
without washing, as these worms tend to rupture if brought in contact with saline or water. 
Five per cent. glycerine may be added to the fixative in order to keep the worms sufficiently 
soft. After fixation the parasites may be preserved in the fluid in which they were fixed. 
For the examination of filarial larvae in blood, thick blood smears are prepared in the usual 
manner and allowed to dry. 


PRESERVATION OF FAECES CONTAINING HELMINTHS. 


Reduce the faeces to the consistency of porridge by adding water. ‘Then add ten times 
the volume of 5 percent. formalin after bringing it to the boil. Shake well and allow the 
mixture to stand so that worms and their ova may sink. Pour off the supernatant fluid 
and add to the sediment some cold 5 per cent. formalin. 


EXAMINATION OF EXGRETA. 


Faeces. (i) Round worms and segments of tapeworms that are visible to the naked eye 
can be picked up with fine forceps. (ii) For operculate and heavy eggs, dilute the faeces with 
io to 20 times its volume of water. Pass the suspension through a fine sieve. Centrifuge 
and examine the sediment. (iti) For lighter eggs, mix the faeces with water, until the 
mobility approximates that of water. Strain through wire gauze having 30 meshes to the 
inch. Mix with an equal volume of sugar or salt solution to givea specific gravity of 
1,200; quantities required are sugar 1 tb. to 15 0z. water or sod. chloride 35 g. to 100 
c.c. water. Centrifuge for five minutes and allow the solution to stand for ten minutes. By 
this treatment, the eggs rise to the surface and some can be picked up on a coverslip 
lowered on to the top of the fluid by means of plasticene attached to a glass rod. The 
coverslip is then placed on a slide and a low-power examination made for eggs. {iv) For larvae 
of lungworms, etc ; which escape in the faeces, place the material in some water in a 
petri dish. In a few minutes larvae leave the excreta and swim about in the water. They can 
be seen under the low power. Do not shake the dish, otherwise the water will become turbid. 


Urine may be centrifuged and the sediment examined for helminth ova. 


Nasal discharge may be mixed with a small quantity of normal (4 per cent.) caustic sode, 
the mixture diluted with water, centrifuged and the sediment examined. 


Note. Before despatching the material to the laboratory for examination, see that it is 
fixed and preserved in the proper reagent. A note should be included giving the 
host species, the part of the body from which the parasite was taken, the preser- 
vative used, the locality and date of collection. 


14. EXAMINATION OF FAECES, ETC., FOR COCCIDIA. 


Two methods are in common use, the first when oocysts are numerous and the 
second when they are scanty. 


(1) The smear method. Take a small amount of the material, emulsify with a match-stick 
in a drop of normal saline and examine under 1/6 lens for oocysts or merozoites. ‘The prepa- 
ration should not. be cloudy, otherwise it may not be possible to see the parasites. In 
blood-tinged diarrhoeic stool of bovines and poultry, the merezoites can be seen with ease undet 
the 1/6 lens. In such cases, air-dried films of the material should be made on slides and 
-sent for confirmation to the laboratory, where they can be stained by Gtemsa or 
> Leishman, ; 


(2) The floatation method. Salt solution or sugar solution in the strengths referred to in 
appendix 13 are used. A few crystals of thymol can be added asa preservative, A little of 
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the material is emulsified in tap water, and the suspension is passed first through an ordinary 
tea-strainer and then through one of fine mesh, The filtrate is centrifuged at moderate speed 
for three or four minutes. Pour away the supernatant and add more water ; mix thoroughly 
and again centrifuge. Repeat this process twice, so that the solid material is well washed, 
After the last pour-off, add one of the fluids mentioned above and_ shake thoroughly 
before centrifuging. This last centrifuging should be extremely slow at first, finally rapid and 
more prolonged than the preceding. With a platinum loop transfer some surface film to a_ glass 
slide, apply a cover-slip and examine for oocysts. 


When a sample of faeces showing coccidia is to be sent to a laboratory, preserve in one or other 
of the following solutions: 2 to 4 per cent. pot. bichromate, 1 per cent. chromic acid, or 1 
per cent. formalin. These chemicals will inhibit contaminating bacteria, without affecting 
the normal development of oocysts. On arrival at the laboratory, the material should be 
put in a petri dish to a depth of not more than }-inch, so that the Jocysts may sporulate. 
The time required for this at ordinary temperature depends on the species of parasite, from 
24 hours to four days or more. ree 


15. CIRCULAR INSTRUCTIONS. 


A number of Instructions have beea printed for the Indian Veterinary 
Research Institute, mostly with reference to the biological. products issued 
from the Institute. The Instructions in India are obtamable on application 
to the Director I.V.R.I. In Pakistan, the Instructions are under revision and 
will be available from the Director, Pakistan Animal Husbandry Research 
Institute, Peshawar. 
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16. MATHEMATICAL TABLES. 
ENGLISH WEIGHTS AND MEASURES. 


iM 


12 inches (in.) (” ) 
3 feet 
220 yards 
8 furlongs (1760 yds.) 


3 miles 


144 square inches (sq. in.) 
g square feet — 


Linear Measure. 


LU tg 4 


t 
i 


Area. 
(Square 


TETOOL dite ages 
1 yard (yd.) 

1 furlong (furl.) 
1 mile (mt.) 

1 league 


Measure) 


1 square foot (sq. ft.) 
1 square yard (sq yd.) 


fi ft y 


4840 square yards 
640 acres 


1 acre (A.) 
i square mile (sq. mi.) 
Measures of Volume and Capacity. 

(Cubic Measure) 


13728 cubic inches (cu. in.) 1 cubic foot (cu. ft.) 


27 cubic feet 


4 gills (gi. 
2 pints 
4 quarts 


27-34375 grains (gr.) 
16 drams 
16 ounces 
14 pounds 
2 stones (23 lbs.) 
4 quarters 
20 hundredweights 


a, , I 
= 


(Wine Measure) 


Measures of Weight. 


cubic yard (cu. yd.) 


1 pint (pt.) 
I quart (qt.) 
1 gallon (gal.) 


(Avoirdupois Weight) 


ey ddd 


(Apothecaries’ 


dram (dr.) 

ounce (0z.) 

pound (Ib.) 

stone 

quarter (qr.) 

1 hundredweight (cwt.) 
1 ton 


Pe on 


Fluid Measure) 
=A 1 fluid drachm (dr.) (8) 


60 minims (min.) 


8 drachms = 1 fluid ounce (fl. oz.) (4) 
20 ounces = I pint (pt. or. Octarius) (o) 
8 pints = 1 gallon 
Metric System. 
(Prefixes in use) 
mega. = million times 
kilo. = thousand times 
hecto. = hundred times 
deca. = ten times 
deci. = tenth part of, 
centi. ae hundredth part of, 
milli. = thousandth part of, 
micro. = millionth part of, 


10 millimetres (mm.) 
100 centimetres 

10 metres 
1,000 metres 


100 sq. metres 


10,000 Sq. Metres 


10 grammes (g.) 
10 decagrammes 
10 hectogrammes 


1,000 cubic centimetres (c.c.) 


(Length) 


Hea wd 


I centimetre (cm.) 
I metre (m.) 

1 decametre (dm.) 
1 kilometre (km.) 


(Square Measure) 


tl 


(Weight) 


H Hf 


(Capacity) 


= 


I are 
1 hectare 


1 decagramme (dg.) 
1 hectogramme (hg.) 
1 kilogramme (kg.) 


I litre 
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CONVERSION FACTORS. 


EQUIVALENTS OF IMPERIAL AND METRIC WEIGHTS AND MEASURES. 


ary es a an gg ER 


1 inch 

1 foot 

1 yard 

1 furlong 


I mile 


1 square inch 


I square yard 


1 cubic inch 
1 cubic foot 


t cubic yard 


I pint 

1 gallon 

A voir dupois. 

I grain 

1 dram — 

I ounce 

¥ pound (7,000 grains) 
1 hundredweight 


“I ton 


eee ta gee ee tye 


A 0 ty NAY te eee EST Ont te tr rt a a —— per we — 


Imperial Metric 


et ye lng PR PR rN RE RN Ot ED 9 ee tal et ee SpE ype 


Linear Measure. 


25.400 millimetres 1 millimetre oe 0.0394 inch 
0.3048 metre i, centimetre =e 0.3937 inch 
0.9144 ss cele inches 
201.168 metres 1 metre = 


3.2808 feet 
1.6093 kilometres Le yards 
1 kilometre = 0.6214 mile 
Square Measure. 

6.4516 square centimetres 1 square centimetre= 0.1550 square inch 
0.8361 square metre { 10.7639 square feet 
I square metre =4¢ . 
\ 1.1960 square yards 


Cubic Measure. 


16.387 cubic centimetres 1 cubic centimetre = 0.0610 cubic inch 


0.0283 cubic metre ( 35.3148 cubic feet 
1 cubic metre = 

0.7646 cubic metre {1.3080 cubic yards 

Measure of Capacity. 

0.568 litre : | 1.7598 pints 
1 litre = 

4.5460 litres 0.2200 gallon 

Weight. 
0.0648 grammes 1 milligramme = 0.015 grain 
1.772 grammes I gramme a 15.432 grains 


28.350 grammes 1 kilograrame 


i 


2.2046 Ib. 
0.4536 kilogramme 
30.80 kilogrammes 

1016 ~=kilogrammes 


rn nn oe nr pit rr ee a ene ee ar rt eee seer tee 


Centigrade to Fahrenheit. 


rae Ce ced fives ly 
Temp. °C Temp. °F. 
Oo 32.0 
5 41.0 
TO 50.0 
15 59.0 
20 68.0 
25 77.9 
30 86.0 
35 95-0 
40 104.0 
45 143.0 
50 122.0 
55 131.0 
60 140.0 
65 149.0 
70 158.0 
75 167.0 
80 176.0 
85 185.0 
90 194.0 
95 203.0 
100 212.0 
“For ae ae? 0.2 oe 
inter- 
polation. 
phe CLG 28030004 
6.6) 0.7 9 50.5 
ToGiesl.26, 81.44 
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TEMPERATURES, 
Fahrenheit to Centigrade. 
Tere =0.5556° C. 
empeat: Temp. °C Temp. °F. Temp. °C. 
32.0 0.0 137.0 58.33 
37.0 2.78 142.0 61.11 
42.0 5.56 147.0 63.89 
47.0 8.33 152.0 66.67 
52.0 It. 157.0 69.44 
57.0 13.89 162.0 72.22 
62.0 16.67 167.0 75.00 
67.0 19.44 172.0 77.78 
72.0 22.22 BERS 80.56 
74.0 25.00 182.0 83.33 
82.0 27.78 187.0 86.11 
87.0 30.56 192.0 88.39 
g2.0 33.33 197.0 91.67 
97.0 36.11 202.0 94.44 
102.0 38.89 207.0 97.22 
107.0 41.67 212.0 100.00 
112.0 44.44 
117.0 47.22 
122.0 50.00 
127.0 52.78 
132.0 55.56 
04 05. Foren sth¥ ei oauso2. onbihodmbanes 
ares 
0.72 0.90 O.00u (0.11 0-7 ae0-a2 me tO.2e 
6:97 10 0.6 0:7. -0:8> 1019 wt 
1.62 1.80 0.33 0.39 0.44 0.50 0.56 


203 
SQUARES, SQUARE ROOTS AND RECIPROCALS FROM 1 TO 50. 


a rg aa a A weg ae IS Ne es ie 


tee rp ee a 


No. Square Square root Reciprocal No. Square Square root Reciprocal 
i I 
nH n v/ face Pa Hh n? Ve a atte a 
oO. ) 

I I 1.0000000 26 676 5.0990195 038461538 
2 4 1.4142136 500000000 27 729 5.1961524 037037037 
3 9 1.7320508 333333333 23 784 5.2915026 035714286 
4 16 2.0000000 250000000 29 841 5.385 1648 034482759 
5 25 2.2360680 200000000 30 goo 5-4772256 033333333 
6 36 2.4494897 166666667 31 961 5-5077044 032258065 
7 49 2.6457513 142857143 32 1024 — §.6568542 031250000 
8 64. 2.8284271 ' 125000000 33 1089 5-7445626 030303030 
9 81 3,,.0600000 EQLLPIRI 34 1156 5.8309519 029411765 
10 100 3.1622777 100000000 &5 1225 5.9160798 028571429 
II 121 3.3166248 0g0g09091 36 1296 6.0000000 027777778 
12 144 3.464.1016 083333333 37 1369 6.0827625 02702727 
13 169 3.6055513 076923077 38-1444 6.1644140 026315789 
14 1g6 9:7416574 071428571 39° «1521 6.2449980 025641026 
15 225, 3.8729833 066666667 40 1600 6.3245553 025000000 
16 256 : 4.0000000 062500000 41 1681 . 6.4031242 024390244 
i? 289 4.1231056 059823529 42 17604 6.4807407 023809524 
18 324 4.2426407 055555550 43 1849 6.5574385 023255814 
1g 361 4.3588989 052631579 44 1936 6.6332496 022727273 
20 400 4.4721360 050000000 45 2025 6.7082039 022222229 
ai 441 4.5825757 047619048 46 2116 6.7823300 021739130 
22 484 4.6904158 045454545 47,2209 6.8556546 021276596 
23 529 4-7958315 043478261 48 2304 6.9282032 020833333 
24 576 438989795 041666667 49 2401 7.0000000 020408163 
25 625 5.0000000 040000000 50 2500 7.0710678 020000000 
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SQUARES, SQUARE ROOTS AND RECIPROCALS FROM 51 TO 100. 


a a i te rt nn ee er tte a ee a 


No. 


Square 


n? 


Square root 


cee ene 


7.141%4284 
7.2111026 
7.280 1099 
7.3484692 
74161985 
7.4833 148 
7-5498344 
7-515773! 
7-681 1457 
7:7459067 
7.8102497 
78740079 
7-9372539 
8.0000000 
8.0622577 
8.1240384 
8.1853528 
8.2462113 
8.3066239 
8.3666003 
8.4261498 
8.4852814 
8.5440037 
8.6023253 
8.6602540 


arose ee 


Reciprocal 


i 


n 


No. Square 


oe ee ere ete rn eer one rene oe 


Square root 


Wn 


Reciprocal 


I 


— 


n 


SA RY CO BR ey a AD fat eA 


0.0 
19607843 
1923076 
18867925 
1851851g 
18181818 
17857143 
17543860 
17241379 
16949153 
16666667 


16393443 


16129032 


15873016 
15625000 
15384615 
15151515 
14925373 
14705882 
14492754 
14285714 
14084507 
13888889 
13698630 
13513514 
13333333 


n n? 
76 5776 
v7 5929 
78 6084 
79 6241 
80 6400 
81 6561 
82 6724 
83 6889 
84 7055 
35 F225 
86 7396 
87 7569 
88 7744 
89 7921 
go 8100 
g! 8281 
92 8464 
93 8649 
OF 8836 
95 9025 
g6 9216 
97 9409 
98. 9604 
99 g8or 

100 10000 


8.7177979 
8.7749544 
8.831 7609 
8.888 1944 
8.9442719 
9.0000000 
9.055385! 
9.1104336 
G.1651514. 


9-2195445 - 


9.2736185 
9.3273791 
9.38083 15 
9.4339811 
9.48683 30 
9.5393920 
9.3916630 
9.6436508 
9.6953597 
9-7467943 
9-7979590 
9.8488578 
9.8994949 
9-9498744 


10,0000000 


0.0 
13157895 
12987013 
12820513 
12658228 
12500000 
12345679 
12195122 
12048193 
11904762 
11764706 
11627907 
11494253 
11963636 
11235955 
LIYITLIL 
10g8g011 
10869565 
10752688 
10638208 
10526316 
10416667 
10309278 
10204082 
IOIOIOIO 


10000000 


INDEX. 


Abortion, Bovine contagious, 29 Blackquarter, 7 
ce ean — , by methods ‘ Biack disease * of sheep, 6 
of hygiene, 191 
— in ewes, 25 Blood-fluke, 94. 
—-  , Infectious, ot mares, 24 Blue tongue, 88 
Acariasis, 117 Body temperature under abnormal condi- 
Acclimatisation, 146 tions, Maintenance of, 145 
Acetonaemia, 135 Boophilus australis, 115 
Actinobacillosis, 36, 37 Borna disease, 68 
Actinomycosis, 36, 37 Bot-fly, 110 
Acuaria, 105 Botriomycosis, 17 
Aegyptianellosis, 126 Braxy, 6 
African horse sickness, 88 Bronchitis, Equine infectious, 83 
Agalactia, Contagious, 52 _ Brooder pneumonia, 54 
Ageglutination test, Blood-taking for, 190 Brucella abortus, 29 
Air-sac mite, 117 —— melitensis, 29 
Allergic tests, Common, 118 — suis, 29 
Amblyamma integrum, 116— Brucellosis, 29 
Amoebiasis, 118 Buffalo-fiy, Australian, 110 
Amoebotaenia, 97. Buffalo-gnats, 113 
Amphistomiasis, 93 Buffalo-pox, 63 
Anaplasma, 125 Bunostomum, 102 
Anaplasmosis, 125 3 Bursatti, 105 
Ancylostoma, 102 Calf diphtheria. 33 
Anopheles, 112 . Camel-pox, 64 
Anoplocephala, 95 Capillaria, 99 
Anthrax, 1 ‘ Carriers ’, 156 
Antibiotics, 192, 193 Cestoda, 95 
Appendices, 187 Choanotaenia, 97 
Argas persicus, 48, 115 Chorioptes, 117 
Ascaridia, 99 Ciliata infections, 126 
Ascaris, 98 Circling disease, 129 ; 
Aspergillosis, 54 Clostridium botulinum, 2, 4,6 
Aujeszky’s disease, 72 — chauvoei, 2, 7 
Avitaminoses, 130 — group, Diseases due to organ- 
Avitellina, 95 isms of, 2 
Babesia equi, 124 a oedematiens, 4, 6 
Babesiasis, 123 —— septicum, 3, 6 
Bacillary white diarrhoea, 25 — tetani, 2,8 
Bacteriological examination, Material for,197 — welchit, 2, 3,5 
Bacterium abortus equi, 24 Coccidia, Examination of faeces for, 198 
Pe ae QUIS, 25 Coccidiosis, 12! 
— anatum, 27 Coenurus cerebralis, 97 
ae cholerae-suis, 29 Conjunctivitis, Contagious, of ruminants, 89 
— coli, Diseases due to, 22 Corynebacteria, Diseases due to, 31 
—- enteritidis, Infections due to, 27 Corynebactertum equi, 31 
— pullorum, 25, 26 — ovis, 31 
= typhi-murium, Infections due — pyogenes, 31, 32 
to, 28 i — renale, 31 
Bartonellosis, 125 Coryza, Fowl, 85 


Biological products, Circular instructions Cotylophoron, 93 
regarding, 199  - Getugnia, 97 


Black flies, 113 
Criminal cases, Despatch of material to 
experts in, 182 
Cryptococcus infection, 53 
Culex, 112 
Culicidae, 112 
Gysticercus bovis, 97 
pisiformis, 97 
tenutcollis, 97 
Davainea, 97 
Deg Nala disease, 
Demodex, 117 
Dermatitis, Necrotic, 35 
, , = facial, 35 
Dermatomycosis, 54 
Dicrocoelium dendriticum, 92 
Dictyocaulus, 104 
Dioctophyme renale, 105 
Diphyllobothrium latum, 96 
Dipping, 117, 192 
Diptera, 109 
Dipylidium caninum, 96 
Dirofilaria immitis, 107 
Distemper, Canine, 77 
— , Feline, 79 
Dourine, 118 
Dracunculus medinensis, 
‘Dry coat’, 140 
Duck disease, Western, 6 
Echinccoccus granulosus, 96 
Ecthyma, Contagious, 65 
Eimeria, 121 
Elaeophora poeli, 107 
Encephalo-myelitis, Equine, 68 
Endocrine disturbances, 146 
organs, 146 
Enteritis, Necrotic, of swine, 35 
Entero-toxaemia of sheep, 5 


30 


108 


Entomological specimens, Transmission 
of, 197 
Entomology, 10g 


Ephemeral fever, 83 
Epidemiology, Principles of, 156 
Equine anaemia, Infectious, 77 
Kurytrema pancreaticum, 92 
Farcy, 38 
Fasciola, 92 
Favus, 55 
Fever, 143 
Fischoederius, 93 
Fistulous withers, 
Fieas, 114 

Flies, 109 
Fluorosis, 134 
Foot-and-mouth disease, 57 
Foot-rot, False, 33 


18 


—, Examination of animals in, 178 


Cow-pox, 62 
Fowl paralysis, 86 
Fowl pest, 81 
Fowl plague, 81 
Fowl-pox, 66 
Fowl typhoid, 26 
Frauds in the sale of livestock and their 
products, 183 
Vusiformis, Diseases due to, 33 
Fustformis necrophorus, 10, 33 
nodosus, 35 
‘Gall-sickness’, 125 
‘Gapes’, 102 
Gasterophilus, r1o 
Gastrodiscus, 93 
Gastrothylax, 93 
‘Gillar’, 93 
Glanders, 37 | 
Gnathostoma spinigerum, 106 
Goat dermatitis, 65 
Goat-pox, 64 
Gongylonema, 105 
‘Grass-ill’ of lambs, 6 
Habronema, 105 
Haemaphysalis bispinosa, 115, 
Haematuria, Bovine, 141 
Haemonchus, 103 
Haemoproteus columbae, 122 
Haemorrhagic septicaemia, 
Heartwater, 90 
Heat dissipation in animals, Means of, 144 
Heat regulation in animals, 143 
Helminthological technique, 198 
Helminthology, 92 
Hepatozoon infections, 126 
Heterakis gallinae, 99 
Hog cholera, 76 
Hookworms, 102 
Hormones, 146 
— , Origin and functions of, 147 
Horn cancer, 137 
Horse-flies, 111 
Horse-pox, 63 


18 


Hot climates, Maintenance of animals in,146. 


‘Hump-sore’, 107 
Hunterellus hookeriy 116 
Hyalomma aegyptium, 115 
Hydatid cyst, 97 
Hydrophobia, 70 
Hypoderma, 110 
Infectious jaundice, 46 
Influenza, Equine, 82 

, Swine, 83 
Insurance of animals, 186 
Isospora, 121 

Ixodes, 115 
‘Jhooling’, 


a 


138 


| 


Foot-rot, in sheep, 35 

Fowl cholera, 21 

Joint-ill, 14 

Kanta, 139 

‘Keel’ disease of ducklings, 27 
‘Kumri’ in equines, 68 

Lamb dysentery, 5 

-Lamsiekte, 7 

Laryngo-tracheitis, Infectious, 85 
_ Legislation against animal diseases, 
Leishmaniasis, 118 

Leptospira canicola 46, 47 
1etero-haemorrhagiac, 
Leptospirosis, 46 
Leucocytozoon, 122 
Leukaemia, Fowl, 87 

in mammals, 142 
Pace, Biling, 113 >° = 

, Blood-sucking, 113 
Limberneck, 6 

Lithiasis, Urinary, 133 
Louping-ill, 70 

Lungworms, 104 
Lymphadenitis, Caseous, 31 
Lymphangitis, Epizootic, 53 
; Uleerative,..32 
Lymphomatosis, 86 
Lyperosia, 109 

Ly perosia exigua, 110 
Malaria, Avian, 123 

, Buffalo, 123 
Malignant catarrhal fever, 82 
‘Malignant oedema’, 3 
Mallein test, 189 

Mange mite, Follicular, 117 
Mastitis, Staphylococcus, of bovines, 16 
, of sheep and 


Gi) 


46 


—— 


—s 


> 

goats, 17 
— , Streptococcus, of bovines, g 

Mecistocirrus digitatus, 103 

Melioidosis, 39 

Mesocestoides lineatus 96 

Metritis, 153, 154 

Milk fever, 136 

Mineral deficiency, Diseases due to, 

Mites, 117 

Moniezia, 95 

Morbid material, Collection and preserva- 
tion of, 196 

Mosquitoes, 112 

Musca domestica, 109 

Mycobacteria, Diseases due to, 39 

Mycobaciertum paratuberculosts, 44 

tuberculosis, 39 

Nairobi sheep disease, 88 

Navel-ill, 14 

Necrosis, Bacillary, of liver, 34. 


127 


os 


es 


=e. 


Johne’s disease, 44 

Johnin test, 189 

Nematoda, 98 

Nematode infections, Prophylaxis of, 108 
Nodular worm, 10! 
Non-sweating in horses, 
Nuttalia equi, 124 
Oesophagostomum, 
Oestrus ovis, 110 
Onchocerca, 107 
Ophthalmia, Periodic, 84 

, Specific, 84 
Opisthorchis, 92 
Ornthobilharzia bomfcrdi, 94 
Ornithodoros, 115 
Osteodystrophia fibrosa, 128 
Osteomalacia, 128 
Osteoporosis, 128 
Ostertagia, 103 
Otorrhoea, Contagious, 
Oxyuris equi, 100 
‘Panting’, 59 
Parafilaria, 107 
Paralysis, Bulbar, 6, 7 


140 


IOT 


138 


: , Infectious, 72 
Po etek oiuin, 93 
.Parrot-fever, 84 
Pasteurella, Diseases due to, 18 


Pasteurella Pstdoinberculosts. 22 
seplica, 1,9; 42038-21 
Pasteurellosis in cattle, 18 

in other animals, 20 
Pattonella gibsoni, 124 

Penicillin, 193 

Pfeifferella, Diseases due to, 37 
Pfefferella mallei, 38 
whiumort, 
Pink eye, 32 
Pining, 134 
Piroplasmosis, 123 

Plasmodium, 123 

Pleuro-pneumonia, Contagious bovine, 49 
of goats, 50 
organisms, 


(9) 


) 


9 


—- Diseases 
due to, 49 
Pneumonia, Enzoétic, of foals, 33 
, Verminous, 104 
Pock diseases, 61 
PEsPDE, Forage, 6 
, Jreatment of, 

Poisons, Effects of, 158 

, Mineral and vegetable, 158 
Poll hail 18 
Post-mortem examination, 
Prosthogonimus, 93° 
Protostrongylus, 104 
Protozoology, 118 


194 


Ad 


1V 


Necrosis, Contagious, of skin, 138 Pseudodiscus, 93 


‘Negri bodies’, 71 Pseudo-rabies, 72 
Pseudo-tuberculosis in sheep, 31 ‘Strike’ in sheep, 5 
Psittacosis, 84 | Strongyloides, 35, 100 
Psoroptes, 117 Strongylus, 101 
‘Pulpy Kidney’ disease of lambs, 5 Sulphonamides, Use of, 192 
Pulse rate of animals, 187 . ‘Summer mastitis’, 32 
Quittor, 18 ‘Sun-stroke’, 145 
Raillietina, 97 Surra, 119 
Ranikhet disease, 79 Swine fever, 76 
Rabies, 70 Swine paratyphoid, 29 
Red-water fever, 123 - Swine-pox, 65 
Reservoirs 158 Syngamus, 101 
Respiration rate of animals, 187 Tabanidae, 111 
Rhinosporidiosis, 56 Tabanus, i111 
Rhipicephalus, 115 Taenia, 95 
Rickets, 127 Taeniasis in dogs, 96 
Rickettsial diseases, 88 | ‘Tapeworms, Larval, 97 
Rift-valley fever, 88 Temperature conversion table, 202 
Rinderpest, 72 Temperature of animals, 187, 188 
Ringworm, 54 Tetany, Grass, 129 
Roup, 67 =, JsaCtatlon, 120 
Salmonella, Diseases due to, 24 =. WIPE; ESO 
Salmonella suipestifer, 29 Tetanus, 8 
Sand-flies, 112 — , Idiopathic, 8 
Sarcocystis, 120 Tetrameres fissispina, 1o5 
Sarcoptes, 117 _ Theileria annulata, 125 
Sarcosporidiosis, 120 — mutans, 125 
Scabies, 117 Theileriasis, 125 
‘Scaly-leg’ in fowls, 117 Thelazia, 105 
Schistosoma, 94 Three-day sickness, 83 
Setaria, 107 Tick fever, 124 
Sheep- pox, 63 Ticks, 114 
Simulium, 113 — , Control of, 116 
Snake-bite, 168 — , Treatment of cattle for, 192 
Snoring disease, 94 Toxicological analysis, Material for, 196 
Spinose ear tick, 115 Toxocara cams, 99 
Spirocerca lupt, 105 Trace elements, 133 
Spirochaeta gallinarum, 48 << —~ , Deficiency or excess of, 133 
Spirochaetae, Diseases due to, 46 Trematoda, 92 
Spirochaetosis, Fowl, 48 Trematode infections, Prophylaxis of, 95 
Sporotrichosis, 56 Trichomonas, 120 
Staphylococci, Diseases due to, g Trichomoniasis, 120 
Staphylococcus aureus, 16 Trichonema, 101 
Statistics for veterinarian, 171 Trichostrongylus, 103 
Stephanofilaria assamensis, 107 _  Trichuris, 99 
Sterility, Gauses of, 152 Trypanosoma equiperdum, 118 
—— , Examination of bovines and mos evanst, 119 
equines for, 190 Trypanosomiasis, 118 
_-- ,in cattle and horses, 152 Tuberculin test, 188 
Stilesia, 95 Tuberculosis in cattle, 40 
Stomach worms, 103 —— — fowls, 43 
Stomoxys, 109 co — horses, 42 
Strangles, 12 | — —- sheep and goats, 42 
Streptococci, Diseases due to, 9 a — other animals, 42, 43 


— ,Reproductive diseases of Tumours of fowls, 88 we 
equines due to, 15 | Vaccinia, 62 


Streptococcus agalactiae, 10, 16 
— equi, 13 
Vesicular stomatitis, 61 
Vesicular exanthema of swine, 61 
Veterinary legal evidence, 184 
— — jurisprudence, 177 
— —report, writing of, 184 
Vitamin A, 131 
— B Complex, 131, 132 
— GC, 131, 133 
— D, 131, 133 
—  E, 131, 133 
— K, 131, 193 
—— deficiency, 130° 


Vv 


Varestrongylus pneumontcus, 104 
Verrucae, 66 
‘Wah’ in sheep and goat, 52 
Warble-fly, 111 
— , Treatment of, 111 

Warts, 66 
Weights and measures, 200 
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Whipworms, 99 
White scours, 22 
Yolk-gall, 137 


of 
and 


= . 
rn . 
F = - 1 . J - =, 
r = 6 ‘ 5 7 . 
‘ > . . a 
: ' 
’ . ] > 
. 
3 #t 
s - ~ 2 ’ 
f - - 
as a - ‘ -f 
- , =" 2 
= y = 
“ “a . _ 
: . ; y ; 
x x . 2 
; 4 
bi . 7 3 u A Hi 
~ 4 y 
a : : ; 
\ / . / 
: a 
‘ es we : 
Z ve 
Nee ™ *s 4 
< : a 
7 
¥ ¢ = 
. . Se es . 
. F ay 
, —- Us « ‘ _ a 
3 i = Z e 
i < s ‘ ; 
, “ ~ = i 3 
3 . . <-> i + 7 a f 
‘ . $ : 4 ay = yi j 


Lead eta 


Arana 
Per apa 


ce 


ee 


> 


tnt eee 


<< 


oe 


9 


a4 
ie 


